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FOREWORD 


3 ne hundred yen? ago our knowledge of Early Alan was al¬ 
most 3S limited as was Neanderthal Man’s knowledge of a future 
age of electricity. Prehistory has now become a science, a full- 
fledged branch of learning. Like all sciences it is intematjonal in 
scope and, as such, it demands intermdonal cooperation. This 
need for Internationa] cooperation has been, and is being, met 
in f^ious s^’uys. An important element h personal contact such 
as results when workers from all pans of the world meet in 
congress. 

The first iniemadona] congr^s “p&Jtr ies etwJef prihh- 
torques’* met at Neuchatel in the year 1866. When the Congress 
met in Paris the follow ing year, the name W’as changed to “Cow- 
gr^j mtemationsd d"Aml^ropolop^ er dArchiologie prihk- 
toriques” The following year (iS 63 ) the Congress met in 
Norw'ich and London. After 1868 the Congress did not meet an¬ 
nually; the fourteenth, and last, session was held at Geneva in 
1911. In place of the old there are now two congresses; 1) In¬ 
ternational Congress of Prehistoric and Protohisroric Sciences, 
w'hich met first in London (1931)1 the second session was in 
Oslo (1936) and the next wiU be in Budapest {1940), 2) Inter¬ 
national Congress of Anthropologic and Ethnologic Sciences, 
which likewise meets every four years; the first session vvas in 
London (1934) and the second will be in Copenhagen (1938). 
Both these congresses deal primarily with the Old World; for 
there was already a congress dealing specifically with the New 
World, viz., the Internationa] Congress of Americanists. 

The International Symposium on Early Man, held in Phila¬ 
delphia, March 17-20, J937, to commemorate the 125th anni¬ 
versary of the Academy of Natural Sciences of Philadelphia, 
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was lifted chronologically to early man, but it included carh 
man of both the Old World and the New. Specifically the Sm 
po^niD sOQg^ht tile foUowiJig' objectives; 

1. To bring tegether a group of eminent world authorities 

on, and students of, prehistory. * 

2. Through papers read at the Symposium, to further thq 

correkdon of important new discoveries tliroughout the 
world. 

3* Through special exhibits of ^cdmAns representing die 
™jor new discoveries, to facilitate the study and correU ‘ 
oon of new data* 

4 * To sthnulate cooperadon among anthropologists, paleon¬ 
tologists, Pleistocene stradgrapheis and prehistorians in 

furehermg our knowledge of early man, his enriromnenc 
and his culture. 

5 . To imkc available in published fonn the results of the 
S)Tnposium. 

That the Symposimn has succeeded in all its ohjectires die 
feHotva^ pages olfer abundant proof. Much credit is due to 
those who t^e fren. distant lands, bringing with then, tare 
ot.gu.a speem.ens, or easB of the same. The Symposhuu served 
espe^lly to emptec the relatively great rapidity with which 
™ knowledge of Early Man is ineteasiog. AU students of pre- 

“r".‘™" “ "W* of gratitude to dte 

Academy of Natural Sciences of Philadelphia. 

w - George Grant MacCurdy 

May, 1937 
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INTRODUCTORY REMARKS 


BY 

JOHN C. MERRlAAi 
President^ Carnegie Institution of Washington 


1 BE series of discussions and conferences on the beginnings of 
human hisrory initiated here today is of unusual importaaoc by 
reason of two cjcceptional conditions. Fine, the maceriaU to be 
discussed are presented in person by distinguished investigators 
coining from some of the most important regions of the entire 
world; second, because the subjects are considered from a range 
of viewpoints making possible an unusually clear vi^on of condi¬ 
tions W'hich obtained on the earth in these early stages of human 
histot}'. 

The coming together of invesdgators engaged with research in 
regions of especial interest scattered over the world makes pos- 
ublc a comparison of rraults of the highest importance at this 
stage in study of the earliest human history. Consideration of 
major problems from the point of view of geolog^s palaeon¬ 
tology, geographvi climatology, general biology, anthropology, 
archaeology, and general distribution of organisms associated 
with man, enables us to develop a perspective which will be of 
great importance in all elTons to understand early human history. 

It is difficult for any history to write its own beginnings. But 
fortunately the touch which every train of events shows with in¬ 
numerable telated or influencing features makes possible some in¬ 
crease in definition of the picture through study of these asso¬ 
ciated factors. So in the case of the beginnings of human history, 
contribution from many related subjects has given us invaluable 
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data relative both to the story of himself and to the setting 
Of environment of man so impomnr in connection mth an at¬ 
tempt to visualize the mitid steps in our history. 

Not the least important of these contributions has been that 
furnished by a study of the general evolution of organisms in late 
geological time, including especially those forms which are most 
nearly related to imn and out of which it is to be assximed that 
the human groxip would l>c derived if it be looked upon as the 
result of evolution rather than of speCLil creation* Intensive 
studies on evolution of the higher groups of animals on all the 
continem^ has fortunately furnished us alr^dy with an ex¬ 
tremely interesting picture of how life in these higher groups 
developed through the ages. This picture of the biological proc¬ 
ess as we find it operating through rime is eKtrcmely imporranc in 
connection with any considerarion of the story of beginnings or 
early development of man* 

Looking at the materiak of this sympodum from the purely 
palaeontological poinc of view^ Ic is desirable to make record of 
the fact that the data w^hich wc have relative to early man and 
his history represent the most intensive and careful study that 
this aspect of science has been able to give* It is the palaeontolo¬ 
gist's habit ro subject every important fragment rhat can be dis¬ 
covered to the most careful possible srudy^ with a view to inter¬ 
preting the remains from every angle of vision. We should 
expect to find materials representing early man scattered and 
fragmentary as wc go back in time. And we should also expect 
palaeontologists to bestow upon the materials obtained the most 
rigid scrutiny that tlxis field of sdence permits. 

With reference to the quantity of materia! obtained in study 
of earliest maUi although ic is true that collectively we have now 
a considerable group of speciniens representing man of early 
time, we must appreciate the fact that even looking for a needle 
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in a haystack, commonly held to represent the limit of difficulty, 
might be an easy task compared with the search for remains of 
early Pleistocene man taking the world as a whole. Or locating 
that elusive infinitesimal represented by the electron, may not 
represent a more difficult problem than the finding of deter¬ 
minable material of man from the first geological epoch in which 
his remains are known to occur. The development of techniques 
which have made possible first the location and ne\t the deter¬ 
mination of these materials is, in the judgment of those who have 
studied this problem, one of the important achievements of 
science. 

In this field of research, as In all ocheis, it is certainly proper, 
and perhaps deniable, to inquire regarding values which niay 
ultimately be contributed through the infonnadon secured. It is 
ca^ to see how doubt may be raised concerning the human 
worthwhileness of investigadons which have to do with frag¬ 
ments of human beings from a period so remote that there seems 
little touch with life of today. And yet there is reason to believe 
that the concribudons of history which present early man with 
his peculiar characters and his strange setting have had a pro¬ 
found and far-reaching effect upon our conception of man and 
of his place in the W'orld. The general environment in wliich 
man existed in past ages, with a different geography, different 
climadc condidons, and in the nudst of a living world quite dis¬ 
tinct from that of today—which presents man himself at a dme 
when his physical characcerisdcs and his intellectual effectiveness 
dificred distinctly from man of the present day—these things 
collectively have had a deep and lasting infiuence upon our views 
concerning the nature of human kind. 

There have been few contribudons to knowledge infiuenemg 
thought more cridcally than these discoveries relating to early 
man. This being the case, it is desirable tltat careful cousideratioQ 
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be givcDt Hrst of all, to the data regarding the history discussed 
as it will be presented by the disdngushed investigatois coining 
together at this Academy of Natural Sciences tn Philadelphia. 
And it is important that ultimately we examine the meaning of 
these facts with relation to the present and future of the human 
world. 


A REVIEW OF THE STRATIGRAPHY OF JAVA 
AND ITS RELATIONS TO EARLY MAN 


BY 

G. H. R. von KOENIGSWALD 

Palavontohgist of the Opfpormgsdienst vea den Mljnhouvif 
Bandoeng, Java 


Im 1890, Professor Engine Dubois discovered In Trinil, in Cen¬ 
tral Java, the remains of the famous Pithecanthrope, also called 
the "J^v^ Man/’ Since then, Java has become of special bteresi 
to scientists working on the problems of fos^ man. This short 
address will give otity a review of the latest results on the 
stratigraphy of the Pleistocene of Java, and its relations to early 
man. 

Professor Dubois was the first to start excavations for fo^il 
mammals in Java (i389-9[), All the remains which he collected 
belong, in his opinion, to one and the same stratigraphic zone, to 
which he gave the name “Kendeng or Tiinil Zone,” and of 
"Pleistocene” age, according to his first publications. Later he 
changed his opmion and called this fauna "Pliocene.”^ In 1909-10 
a German expedition under the leadership of Mrs. Selenka 
undertook new excavations in TrlniL They confirmed the Pleis¬ 
tocene age of Trinil. The fauna found by this expedition was, 
however, not as rich as that listed by Dubois. The significance 
of this fact will soon become apparent. 

A new site of fossil mammals was discovered in 1911 in the 
bed of the Glagah River near Cheribon, Western Java. At this 

^ Dubok, E* “Dm ^oloffische Alter dcr Kettd^g od« Tfmil-FiiiiiL" T* K* 
Nedrii, Aardr^ Gen. 15^ 
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site Mastodon was found which does not appear in the large 
Dubois collection. This was the first indication that di^ereat 
fossil faunas existed in Java, 

During the last few years the Geological Survey of the Neth¬ 
erlands East Indies has given special attention to Pleistocene 
formations. In various sites and horizons, in many more than we 
had expected to hnd, remains of fossil mammals were collected. 
The sites were mapped and investigated in collaboration with 
the geologists. This has enabled us to distingiiish clearly several 
zones, each with stratigraphic guide fossils,® From these observa¬ 
tions results the foUowing stradgraphic sequence; 

Recent — Zone 

Sampoeng (Neolithic, but tsith extinct ntammds) 
Ngandong — Zone 

Trinil - " 

Djetis — " 

Kali Ghgah - ” 

Tji Djochng — ” 

T)i Sandc - ” 

The names were chosen from type ]ocalici« at which the 
zones were determined. Of these, the older layers arc more or 
less folded; the last prominent tectonic movement in Java took 
place in the posi-Trinil period. 

In the Tji Satide zone we have the first traces of land mammals 
in Java, for in a coral limestone .a tooth of Aceratherium was 
found. This may be taken as evidence of “the birth of Java,” 
eindcnce also of its first land inhabitants. Our she is in Western 
Java, and it is significant that here arc found the older mammal- 
bearing layers, while Central and Eastern Java remained stib- 
merged at that dme, to become firm land only at a somewhat 
later dare. 

■v. Ko^igswmld, G. H. R. “Zur Stndmp)i;e dts laFuiisebcn FSeisiocSa.'* 
Dc Ingeiutur in Ned.*Indie, r, (1934). 
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The Tjj Djoelang zone ha^ a typical Siwalik fauna.’ Its char¬ 
acteristic mammal is MerycopotofnttSy the last of the Anthra- 
cotheres. Furthcimorc, we have Hippopotm/us, pigs, antelopes 
and small cattle. Here also, wx note the first appearance of 
Stegod&n, belonging to a group of primitive elephants which is a 
typical fossil of the Javanese mammalian fauna, up to the end of 
the Pleistocene. This first Stegodon is, however, not sufficiently 
primitive to make it belong to a species of the lowest Pliocene. 
Such a view is supported by the simultaneous occurrence of 
Elephas ef. planifrons. Hence, this zone may be correlated with 
the Tatrot zone of the Siwalik series of India in which Aieryco- 
potmms also occurs. 

The Kali Glagah zone shows many relations with the Tji 
Djoelang zone, but M&rycopotmtms is absent. The guide fossil 
is Mastodon {Trilophodon) inmdafuensis (v. d. Maarel), 

In the Djetis zone, which is the most extensive in Central and 
Eastern Java, we have a much richer fauna: EpbnachmroduSf 
Felis and Hyaena; Tapir^ Rhinoceros and a rare Chal'tcotkerhm; 
Leptobos; different antelopes; various species of Sns, Hippo- 
potofftas and Cervus; Stegodon and Elepbas^ Of Elephas we do 
not have sufficient material to allow idendficadon of the species. 
As a whole the Djetis fauna is of typical Lower Pleistocene 
character. 

Id 193d one of our native coUectoj^ found a human skuQ in 
the Djetis zone In Soembertengah, a small native village near 
Modjokeito, west of Socrabaja. The area is mapped by Cosija 
and Duyfjcs. The excavation in which the skull was accidentally 
found was only a little more than three feet deep. The skull 
(Plate I, fig. i) is perfectly fossilized, and we are certain that it 
was found in situ, because the bone is so thin that it would have 

* V. Koenignii^jiJd, G, H. R. ^^Dle fo^ilea Jims,*’ Proc. Koa. 

AlcatL Amserdim ^Ernc fossOe S^i^derfauDA mic Sittih alts Syd- 

China" tbid. jS, ^ 
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been destroyed by any movement or re wash lug/ The skult is 
only 138 nun. long, its thin bone and general characreristics 
prove it to be chat of a child. Only the stuU-cap is preserved; 
the facial part and the teeth are missing. The region of articula¬ 
tion with the mandible is typically human, so that we can be 
sure that this small skull is not that of an ape. The fontanelles 
are dosed. In the case of a living infant they clo«i usually at the 
end of the second year, when the skull is already much larger 
than our fossil skull. This seems to indicate that the fossil must 
belong to a human specie with a small brain. A comparison of 
this fossil skull with that of a Hdng child of equal length (Plate 
1, figs. 1-2) shows clearly that there is a remarkable difference 
in height and in the capacity of the brain case. Besides, the fossil 
skull presents certain primitive characters, namely: the incipient 
development of a post-orbital narrowness and of a flat occipital 
region. 

The skull is too small to permit comparison with any recent 
and Neanderthal skulls, so it would be better to compare it with 
PitbccitfiihTOpiis^ which has a small brain and conres also from 
Java. The difficult is that the Trmil skull-cap belongs to a full- 
grown specimen. It should be remembered that the characterise 
rics in this skull (as in the skuU of full-grown anthropoids) arc 
developed only duHng growth. The dijference between the skull 
of a human infant and a full-grown anthropoid is very remark¬ 
able, the anthropoid infant sk-uU is relatively “human-like." 
From this it would follow that the skull of a young Pithecanthro¬ 
pus should have been much more human-like. 

The difference in length between the two skulls is 45 mm. 
for the exterior part (due to the thick bones of the Pkbeem- 
ttyropus skull), but only 12*14 inm, for the interior part of the 
skulls. The height of the calvarium is 6 i mm. in both specimens. 
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The rekdoD of the infant’s sktiU of Modjokerto to that of the 
adult skuU of Trbil is very similar to that found in the La Quina 
skulls of Neanderthal man, since the La Quina infant and La 
Quina adult have the same weight of the calvarium, but differ 
in length only. 

We have called this new fossil Hemso modjokertsrtsis, and m 
giving it a new species name two reasons may be cited. First, we 
have no teeth, and so the age of the child cannot be determined, 
which deprives us of any basis for comparison; and, second, it 
was found in a stratum older than that near Trinil, wiiere Pitbe- 
emtthrapus was found. 

We also use the name Trinil zone, but in a sense different 
from that of Dubois, Our Trinil fauna is exactly the same as 
that described by the Selenka expedition, for the animals of the 
Dubois list, which are missing here, belong really to an older 
level, namely, to the Djetis zone which Dubois did not recognize, 

The Trinil zone shows Hippopotoj/ms and Stegodm in a more 
highly developed stage, A large elephant is very similar to the 
Indian Elephas Ttartiadicus., perhaps even identical with it. Its 
presence proves the Middle Ptehtocene age of TtwH, as H. F. 
Osborn and W. O. Dietrich first pointed out. The fauna is not 
very different from that of the Djetis zone, bur Chalicotherittm, 
Leptohoj and Epkmchahodus are extincT, Of antelopes we have 
only one species, Duboisia. There are fossil monkeys, and, of 
the anthropoids, a large orang {Pongo pymaem). In a fissure 
located in the southern mountains we found, together with 
StegodoTi^ Elepha$ and a small Trinil pig, various remains of 
□rang, gibbons, tapir and Malayan bear. 

So, in the Djetis and Trinil periods some new faunal elements 
were added to the old, already existing, stock of “Siwalik mam¬ 
mals” in Java, These are orang, gibbons, tapir, and die Malayan 
bear. All of these anbials exist, however, in the Pleistocene cave 
fauna of southern China (v. Koenigswald, Pei, Wang). Remains 
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simple poinred pebbles, “Tosrrocarimte” and rostroid types to 
the tj'pical Chelleo-Acheuleiin handsxes {Plate I, figs. 4-5). 
Some of them are very much rolled and watenvom and show 
varjTfig parimdon. Apparently they belong to different levels. 
Classification of these implements and the geologic survey of 
this area has only just b^un, and it is hoped that future re¬ 
searches will yield more detailed informatiotL 

The finding of these handa.ycs in Java was a great surprise. 
The farthest eastern point at which these implements were 
know'n until now, was Madras in India. De Terra* discovered 
tools of the same type in the Narbadda valley and in other locali- 
dcs in N^orthwestem India, together with the remains of fossil 
mammals of Middle Pleistocene age. It can be e?!pccted that the 
stone implements from Java w'ill make for good correlations 
between the Pleistocene of Java and India. The manufacturer of 
rh^e Java handases is possibly represented by the femur from 
Trinil belon^ng to an extinct human type of unknown affinity. 

In 1931 the late Mr. C. ter Haar, member of the Geological 
Sunxy, mapped the high level river terraces along the Solo 
River, north of Ngawi, Central Java. Near Ngandong he discov¬ 
ered on 3 level ao meters above the river, a site rich in fossil 
bones. Here the Survey started excavations, and more than 1,000 
bones were found. The fauna includes Stegodort, Elephas md 
Hippopotanitii, highly specialked, and recent species of rhinoc¬ 
eros, canlc and deer, but no antelopes. The guide fossil is an Ajos- 
deer, in our opinion only a subspecies of the recent Aids of India 
and limited to this fauna. After this site, we have called these 
I>eds Ngandong zonen. 

In Ngandong, various remains of fossil men have been dis¬ 
covered: fragments of eleven skulls (Ngandong I-XT- Plate II) 
and mo tibiae (Ngandong A and B). The skulk show a certain 
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varietyf but belong to the same type. They are all heavy, with 
flat foreheads:, supniKtrbital ridges and a well-developed post- 
orbital narrowness. Ngandong man is more highly developed 
than Trinil man; he belonged to the group of Neanderthal man, 
and within this group Homo neattderthdeTisis soloensis shows the 
greatest affinities to the Rhodesia man from Sourfi Africa. Like 
him, the Ngandong skulls show the same remarkable, flat occipi¬ 
tal region (similar to those of the anthropoids), but their supra¬ 
orbital region is not so bestial and heavy as in Rliodcsia man. 
There is no reason why we should establish this fossil for a new 
subgenus {jirosTithropus Oppenoorth). The relationship between 
Solo man and PhhecanthTOpusSinmthropus is uncertain as long 
as wc have no teeth that might permit a comparison with the 
Smanf/jrepuj-pactern. 

Of Ngandong man, only fragments of skulls and two tibiae 
have been discovered, while all skeletal parts of the different 
animals associated with him have been found. All of the skulls 
have the facial parts missing and only two have a complete 
ocapital region (Nos. VI and XI), All the others arc damaged 
in the same manner {wde Plate II). A comparison with a skull, 
opened by living head-hunters for the purpose of eadng the 
brain (Dajak; Central Borneo), provides an explanation: Ngan¬ 
dong skulls, too, were opened by man. Ngandong V shows 
clearly that this man was killed by a blow on the back of hs 
liead. In this manner wc can explain the strange condition in 
which the human remains of the Ngandong site were found. It 
ts an artificial assemblage, a kind of primitive skull-bowl, either 
accidentally lost at this locality as the remains of a canuihalistic 
meal, or deported for a magic purpose. For some rime Neander¬ 
thal man was known to have been a cannibal in Europe (Kxapina; 
Ehringsdorf); now the same inference can also be drawn from 
the Ngandong skulls, In this respect it is noteworthy that gen- 
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tiine human skoU-bowls arc known from the Upper Pleistocene 
of France and Spain, 

Only a few Unplements of Solo man are known. The stone 
tools are primitive, but the bone implements have been beauti’* 
fully worked. A kind of axe was discovered, made of deer antlers, 
and a barbed spearhead of upper Paleolithic type confirms the 
Upper Pleistocene age of Ngandong, 

The Pleistocene age of Dubois’ Wadjak man, Hoino salens 
iL'adpkensiSf an aostraiomorphic type of recent man (Pinkley), 
has, how^ever, not been confirmed. A similar population lived in 
Java during the Neolithic period (Sampoeng cave). 

These latest researches, therefore, indicate that Ja^ta was not as 
isolated a part of Aria as current opinion had it. ^lie fossil mam^ 
mals show relations with India and China. The occurrence of 
fossil man in the early Pleistocene of Jara is a significant fact. 
The FithscanthTOpiis type, formerly known only from Java, has 
meanwhile been discovered in Qiina and last year even in Africa 
(Kohl-Larsen). On the ocher hand, Rhodesia man, African type 
of Neanderthal man, has now also been found in Java. And the 
stone implements, too, show the same w'idc distribution of early 
human cultures- If one considers the enormous area between 
England in the north and South Africa, Portugal in the west, 
and Java, where Chelleo-Acheulean handaxe cultures were 
found, it wotild seem that Java w’as not isolated during the Pleis¬ 
tocene, and that the evolution of early man in this region fol¬ 
lowed the same lines as in other parts of the world. 
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Regarded as a comer of the map, the patch of Asia known as 
the Near East seems ve^ inag'mficant, bur to the prehistorian it 
is a region of first-rate Importance, since for him it is a possible 
highway of migrarion mto Europe both from the Further East 
and from Africa. 

Until comparatively recently, hmvevcr, the role of the Near 
East in the Stone Age world has been largely a matter of specu¬ 
lation and hypothesis; to-day, as a result mainly of the work 
undertaken m the last eight years by the American School of 
Prehistoric Research, collaborating with the British School In 
Jerusalem and the Skden Memorial Fund, by the Tnstitut de 
Paleontologie Humaine of Paris, and by the Field Museum, we 
have a body of solid fact on which to build. 

I can here only give a brief survey of the results of this work, 
and its bearing on the larger problems of prehistory. For this 
purpose the area studied can be divided broadly into three re- 
gions-thc mountain country of the Zagros Arc, on the u'escem 
frontier of Persia, the high land which to-day is the North 
Arabian Desert, and the coastal region of Syria and Palestine. 

I need not remind you that Mesopotamia proper, which is so 
rich in the remains of early clvilisatioji, did not exist in Pleisto¬ 
cene times, when the head of tlic Persian Gulf lay close to where 
Mosul stands to-day, 

U 
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I shall begin with the coastal region, because this has been 
most extensively worked, and so gives a standard of comparison 
for the other two. Our detailed knowledge of the Stone Age of 
Palestine begins in the Middle Heistoccnc, with the Tayacian 
industn^ w*hic]i lies at the base of two great Palestinian caves. All 
older stages are known at present from surface finds only as far 
as Palestine is concerned, and in Syria, from deposits whose date 
and relation to each other have not yet been worked out. It 
seems likely, however, that the Chellean, the earlier stages of the 
Achculcan, and the Levalloisian were all present in this region. 

The Tayacian is an Industry of small rough flakes, first identi¬ 
fied in Western Europe, at La Micoque. In Palestine, as at La 
A'licoque, it is followed by a late Achculcan, which passes up¬ 
ward into the true Micoqtuan with its lanceolate hand-axes. In 
the Tabun Cave, at the western foot of Mount Carmel, the 
Micoquian layer Is immensely thick, and has yielded more than 
eight thousand hand-axes, associated w'ith an even larger number 
of 6ake-tools, chiefly scrapers, more or less in the Clactonian 
tradition, and closely resembling those from High Lodge, A 
particularly significant feature is die presence at a certain horizon 
within the Micoquian of a group of blades and blade-tools, in¬ 
cluding end-scrapers, burins and Chacelperron points, in marked 
contrast with the hand-axes and flake-tools with which they are 
associated. I suggest that these should be explained by contact 
between the Micoquian and a very early blade-culture, possibly 
ancestral to the Chatelperron stage of Europie, whose centre of 
dispersion theoredcaliy lies somewhere in southern Central Asia, 

In its general lines, apart from the presence of this group of 
blade-tools, the sequence at the base of the Tabun is astonish- 
ingly close to that of La Micoque—in fact the relationship with 
Western Europe is far more strongly marked than ndch the 
corresponding stages in the neighbouring regions of Egypt and 
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North Africa, in so far as these are knoMTi at present. 1 do not 
pretend to explain the exact significance of thU, but it should be 
noted that Central Asia and the Far East lie outside the area of 
distribution of the hand-axe cultures, whose place of origin is 
now generally assumed to be Africa, If the Acheulcan of Pales¬ 
tine, therefore, should prove not to be derived immediately from 
Africa it must almost certainly be regarded as a kind of back^ 
wash from Europe. I must add here that the evidence of fauna, 
as ^died by Miss Bate, bears out the assumption that the Mico- 
qman of the Near East is approximately contemporary with 
that of Europe, that is, it dates from the early phases of the 
RissAA’iirm interglacial. 

At Abbe Breulls suggestion 1 have named the culture which 
follow's the Micoquian in Palestine Levalloiso-Mouscerian, to 
distinguish it from the true Alousrerian of such European sites 
as La Quina, etc. This predominance of the Levallois tradition in 
the Middle Palaeolithic is in harmony with tvhat we know of 
^Sypf East Africa, and points therefore to movements from 
the south-west during a long period; movements which, as we 
shall see, appear to spread into the two remaining areas with 
which I have to deal. 

Judging once more from the evidence of animal remains the 
Levalloiso^Mousicrian in all its stages appears to cover a con¬ 
siderable parr of the Riss-Wiirm interglacial and the beginning 
of the succeeding glaciation. From its older levels compararively 
abundant human remains have been obtained both by our own 
expedition and that of the Insrimt de Paleontologie Humaine. 
Tile description of these I leave to my colleague Mr. McCown, 
but I w'ill note here that as a means of resting the theory of 
movements from Africa at this time it will be of interest to 
compare with the Mount Carmel and Nazareth men the human 
skull recently discovered by Dr. Kohl-Larscu at Eyassi in Tan- 
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ganyika Territory, in a deposit containing a rather late Lcval- 
loisian indiistj:y\ 

The Lcvalloiso-iMoustcrian in Palestine is immediately suc¬ 
ceeded by the blade-industries of the Upper Palaeolithic and 
these are predominantly of the type known in Western Europe 
as Middle Aurignacian. This cuitiire, which in Palestine occu¬ 
pies nearly the whole of the Upper Palaeolithic sequence, is 
unknown in Africa, In view of its remarkabie development in 
the Near East 1 would surest that we are there not far from Its 
centre of dispersion, which may possibly lie in Iran, or even 
further east. From Palestine and Syria the Middle Aurignacian 
spread into the Caucasus, but did not apparendy penetrate into 
the South Russian plain, where an industry of Upper Aurigna- 
dan type held sway from the early stages of the Upper Palaeo¬ 
lithic. The route by which the Middle Aurignacian entered 
Europe must however have skirted the northern shore of the 
Black Sea, for the caves of the Crimea have yielded an Upper 
Palaeolithic sequence closely resembling that of Palestine, 

When we come to the xViesolichlc, the Palestine culture is a 
specialised microlithic industry which I have named Natufian. 
Its older stages arc characterised by small car\'lngs, usually of 
animals, in bone or stone. Pottery is absent, bur the presence of 
flint ackle-blades u'ith hafts of bone suggests that these people 
may have practised a primitive form of agriculmre. 1 am pretty 
sure that the origins of the Natufian must be sought somewhere 
to the north of Palestine, perhaps in Anatolia; certainly It is not 
an Egyptian culture, though it does just penetrate into Egypt, 
where it occurs in the surface station of Heluan. 

With the Mesolithic I close my survey, because although the 
Neolithic and Chalcolithic periods do of course come under the 
heading of prehistoric, these obscure and complicated cultures 
demand a paper to themselves. 
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I turn nest to the third of my regions, the tnouittAiii country 
of the Zagros Arc. The very sJendcr knowledge which we pos¬ 
sess of this part of the Palaeolithic world is the result of an 
expedition undertaken jointly by the American School of Pre¬ 
historic Research and the Sladen Memorial Fund in the autumn 
of 1928, an expedition of which I had the good fortune to be 
the leader. In the caves of Southern Kurdistan we found the 
remains of two periods—a Levalloiso-Moustcrian lescmbllng the 
last Stages of that industry in Palestine, and a blade-industty of 
Upper Aurignacuin type with shouldered points and abundant 
small notched blades. The latter is quite unlike the Aurignacian 
of Palestine, but resembles the industry of Kostienki and Ga- 
garino, and other stations of the South Russian plain. The pres¬ 
ence of geometric microliths in the upper levels suggests, how¬ 
ever, that the Kurdish industry is ratlier later than the Russian, 
dating probably from the very close of the Palaeolithic, Of any 
earlier Upper Palaeolithic induscry in this region we found no 
trace, bui our sur^'cy was limited to a very small number of 
stations. If the theory of an Eastern origin for the Anrignacian 
of Palestine is correct, wc should expect ultimately to find that 
culture in the Zagros, most probably in immediate succession to 
die Levalloiso-Moustcrian. 

Our third region, the North Arabian Desert, has yielded only 
surface finds. The Field Museum E.xpedirioiis Jiave collected a 
large amount of material from this area, and 1 have had the privi¬ 
lege of studying and describing this, but as it is still unpublished 
1 can only touch on it brie By here. The oldest industry which 
can be identified with certainty is an Upper Achculean closely 
resembling that of Palestine. So far this has been obtained only 
from the western fringe of the area, but it is probable that it has 
in fact a wider distribution, since in 1928 I picked up a hand-axc 
of Upper Achculean type from the surface at Chcmchemal in 
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Southern Kurdisran. The LevalloisSan and Levalloiso-Mousterian 
are well represented in the Desert collection, and there arc a few 
Aurignadan stations of Palestmian type, but so far no trace of 
the Nacufian has appeared. In its place we find a number of un¬ 
familiar industries, of uncertain age, but probably ranging from 
the close of the Palaeolithic to the Chalcolithic. No trace of these 
has been found either in Palestine or in Iraq, and it is possible 
that they may have penetrated northward as a wedge from the 
Arabian peninsula, a region up to the present unexplored by the 
prehistorian. 

In an address to Section H of the British Association last sum¬ 
mer 1 dealt with the blade-cultures of the Near East as part of a 
general study of the Upper Palaeolithic, and it will be useful at 
this point to outline very briefly the conclusions which I then 
reached, while insisting that they are merely tentative. In agree¬ 
ment with Peyrony 1 distinguished within the Upper Pabeo- 
lithic a fiiat fundamental division be ween the cultures based on 
the blunted-back blade—such as the Lower and Upper Aurigna- 
cian and the Capsian—and the Middle Aurignacian with its 
predominance of steep and carinated scrapers and gratteirs J 
vaacizu, Peyrony retains the name Aurignacian for the ktter 
culture, and with this 1 agree. The blunted-back bbdc industries, 
however, he groups together as Perigordian, but I am not con¬ 
vinced that there is an evolutionary sequence from the Lower 
to the Upper Perigordian,—that is, from the Lower to the Upper 
Aurignacian m Western Europe. 1 have therefore preferred to 
call the former Chateiperronian, and the latter Grave rtian, and 
to regard the Capsian as an indeprendent culture, not directly 
related to the Gravettian, but possibly derived independently 
from the Chateiperronian by way of East Africa, where we 
find an almost typical Capsian in the so-called L^pper Kenya 
Aurignacian. 
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In ^V^cstem Europe the Chatclpcrronian, Aurignacian and 
Gravettjsin follow each other, and to some extent mtenningle, 
giving the classic French sequence which for so long was used 
as a standard for the rest of the world. If we trace them back to 
rheir hypothetical centres of origin, however, we find them more 
or less segregated into provinces. First we have the Chaielper- 
ronian, the earliest idendfiable phylum of the blade-cultures, 
already emerging in Lower Palaeolithic times in some as yet un¬ 
identified Asiatic centre, and making contact with the Acheu- 
lean in Palestme, and to some extent in East Africa. Ultimately 
it sends out a branch into East Africa to give rise to the Capsian, 
possibly another into North-east Europe to develop into the 
Gravettian, though it is not inconceivable that the latter has an 
independent origin. Meanwhile another stock, the Aurignacian, 
pushes westward and separates these two great provinces of the 
backed-blade culture. From the Aurignacian and Gravettian 
cenires migrations then pour into Central and Eastern Europe 
along the southern edge of the ice-sheet, and cultures which in 
their homebnds tend to remain distinct and exclusive succeed 
and influence each other, until at the extreme limit of their 
journey wc get, as I have said, the familiar French sequence. 
Meanwhile along the fringes of the original provinces interpene¬ 
tration necessarily takes place, and wc find the Upper Gravet- 
dan filtering along the valleys of the Zagros Arc into Southern 
Kurdistan, and the .Aurignacian penetrating northward into the 
Caucasus and the Crimea. The only stages of the Upper Palaeo¬ 
lithic of the West in which the Near East plays no parr are the 
Solutrean, which apparently originates in Central Europe, and 
the Magdalen tan, which arises as a specialised form of the Gra vet- 
clan in Southern France. 

To sum up: at the earliest stage for which we have detailed 
evidence, the Upper Achculean, Palestine and Syria can he com¬ 
pared on general lines with M'csEcm Europe; in the Middle 
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Palaeolithic African influence predominates and apparently^ 
spreads eastward; with the Upper Palaeolithic Asiatic influence 
gains the upper handt and persists into the Alesoltthic, That is 
the main outline of events, as we see them at present; further 
discovery alone can modify the framework or fill In the details. 


MOUNT CARMEL MAN 

HIS BEARING ON THE ANCESTRY OF MODERN 

RACES 

Ry 

SIR ARTHUR KHTH, F,R*S, 
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THEODORE D, lMcCO^VN 
Rfisearcb Ainencan School of Brehistoric Rejearch 


J. KE ancient Palesdnkns upon whom we are reponing were 
discovered in 19^1 and 19 js in limestone caves in the western 
slope of Mount Cannel. A little over a mile to the west across 
the coastal plain is the Mediterranean, Haifa lies fifteen miles to 
the north. Here the joint Expedition of the American School of 
Prehistoric Research and the British School of Archaeology in 
Jerusalem under the direction of Miss Dorothy Garrod worked 
for seven seasons, bringing to light a vast quantity of Hint arti¬ 
facts, providing a new basis for the Pleistocene palaeontology 
of the Middle East, and uncovering and preserving a umque 
collection of human fossils. 

The sites from wliich conic the human fossils with whom we 
are concerned now are the Mugharet es-Skhul (Cave of the 
Kids) and ct-Tafaun (the Oven), lying at the mouth of the 
Wady Atughara. Et-Tabun is a huge, rather open cave and was 
filled almost to its top when excavation began. The total depth 
of the wcll-stratiiicd deposit was 15.5 metets. There were no 
sterile layers; the occupation had been continuoiis from a time 
just anterior to the Palestinian Acheulean (the Tayacian) down 
to the end of the Lcvallolso-Moustcrian period. The human re¬ 
mains from this site come from two horizons. The middle-most 
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Levalloiso-Mousterbn layer. Layer C, provided a nearly com- 
plere female skull and skelecoii, and a massive mandible^ un¬ 
doubtedly male. The orfier remaiias are the fragment of the shaft 
of a right femur and a single molar ttroth, both specimens having 
been recovered from the Achculcan deposits of the Tabun. It Is 
with the LevalJoiso-Mousterian human remains that we arc 
chiedy eoncerned. 

The tVlugharet es-SkhuI is a rock shelter and cave with an ex¬ 
tensive terrace. The small cave from which the site takes its 
name played only a small part in the life of the site’s inhabitants. 
The deposit averages two and a half meters in thickness; two- 
thirds of this archaeological deposit was extremely hard and re¬ 
fractory lime breccia. In this breccia, on the terrace, were found 
ten individuals, men, women and cliildrcn. Five of these had 
suffered no important disrurbance since the rime of their Inter¬ 
ment and they provide us with much new infomiation regard¬ 
ing the burial customs of early man. 

The Skhul and Tabun fossil humans used the same kind of 
tools. Tlic animal remains from the two caves indicate that the 
Skhul people and the Tabun people were contemporaries. In 
ct-Tabun the faunal sequence is remarkably full. .Miss Dorothea 
Bate’s careful analysis of the character and especially of the 
changes in the fauna indicates two things. First, that gazelle and 
Dmts iftssopotarmca (die Fallow deer) were numerically most 
important. Secondly, her studies show that there was a shift in 
the proportions of Duma and gazelle; the moist climate of the 
earliest jarc of the Acheukan, with Darna most abundant, is re¬ 
placed gradually by a climate drici: and probably cooler, with 
gazelle the most common animal. Briefly w'e think that the evi¬ 
dence indicates quite clearly that the faunas, the industries and, 
most important, the people of the Skhul and the Tabun arc pre- 
Wiirmian in time. Our people, therefore, lived in the lartcr half 
of the RissTVurm interglacial period; by stressing the differ¬ 
ences between the faunas of the Skhul and of et-Tabun, the 
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SkhQ] people may be considered co be slightly later than the 
inhabitants of the Tabun whom we find in Layer C. If, on the 
contrarj', we emphadze the similarities of the flint industries and 
of the faunas we may consider the two groups of human remains 
to he contemporary. 

The Tabun and the Skhul types of the Mount Carmel races 
prov^idc us with some striking contrasts and some significant 
resemblances. Many of the physical features of the Tabun 
woman are familiar to us: they are like those we meet nnth in 
the Neanderthal skeletons of Western Europe. Nor arc the 
anatomical characters of the Skhul type wholely unfamiliar: not 
a few of them are known to us in the skeletons of living native 
races or in the bones of the Upper Palaeolithic inhabitants of 
Europe. Hitherto there has been no convincing demonstration 
of rhe existence of a Neanthropjc form of man before the time 
of rhe last fee Age; a modem form of man of the middle Pleisto¬ 
cene, if we accept the shorter chronology proposed by one of us. 

Our study of these fossil people has been made possible by the 
very liberal joint support of rhe American School of Prehistoric 
Research and the Royal College of Surgeons of England, both 
institutions sharing etjually in the division of the material. For a 
variety of reasons we began our survey of Mount Carmel Man 
from tfic ground up, beginning with the feet and progressing 
systematically up the skeleton. 

Let us tom our attention to the stature, the posture and the 
gait of these two types of humanity as revealed by their feet, 
their legs, the pelvis and the spinal column. One of the most 
striking features which distinguishes our cwo Carmel types is 
stature. The Tabun woman with a femur length of 416.0 mm. 
had an estimated stature of just over five feet but her short, stout 
tibia (315.0 mm.) brings her height to half an Inch less than five 
feet (1514 mm.), w'hen we employ Pearson’s formula for stature 
based upon combined femoral and dhial length. The Skhul males 
have femora which var)-' from 518.0 mm. to 477.0 mm. in length. 
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Stanu-c ranges from 1791 mm, (5^10^4") to 1733 mm. (5^8"). 
The Skhul women appear to have been short; 5'!"' ([5S0 mm.) 
is our estimare for the height of Skhul VIL The medial con¬ 
vexity of the shaft, noted as a characteristic of the European 
Neanderthal femora by Dr. Hrdlicka, Is to be observed in the 
femora of the ancient Palestinjans. In some of our specimens the 
anterior convexity of the shaft is pronounced. Yet when we 
examine the relative proportions which the articular extremities 
form to the total length of the bone, both types of people are 
modern. The absolute dimensions of the Skhul men arc com- 
parable to those found among the tall Cromagnon males. The 
femoral pilaster of the Skhul males shows an immense develop¬ 
ment; in all the Tabun specimens this feature is conspicuously 
absent. The latter also are platymcric, the former pronouncedly 
stenomeric, though both forms show a great degree of antero- 
pewterior flattening m the subtrochanteric region of the shaft. 
The tibia revealed a similar story in many waj-s. At the ex¬ 
tremes in the range of variability in our material we have the 
massive and very long bones of'the tail Skhul men and at the 
other, the short and stout tibiae of the Tabun woman. Concern¬ 
ing the cncmic index, we find that most of the Skhul tibiae fall 
into the middle group between 65 and 70, as do Spy and La 
Chapclle. Skhul V, with an index of 63, is platycnemic, while 
the Tabun woman, with an index of 77 for her left tibb is 
eurycneinic. In the proportions of the articular extremities to 
the Icngtji of shaft both Tabun and Skhul tj'pcs are modem. 
Yet the former, in certain features of the knee joint, namely, the 
“set-back^’ and inclination of the articular condyles. Is reniiis- 
cent of the Neanderthalians, whereas the Skhul people are not. 
The posture and gait of the ancient Palestinians, as sho\wi by 
the t^vo remarkably preserv-cd feet-one of the Tabun woman, 
the other of Skhul IV, a utl man—w*erc modem. In neither of 
these feet is there any trace of the condition which M. Boule 
has described in the La Chapelle foot, a condition in which the 
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heel and foot ate mtermcdiate in certain respects between ape 
and man. The heels of our specimens are stout, compact, short 
and perfectly upright. In some details the Carmel feet retain 
traces of their anthropoid heritage} the tarsal element is short 
relative to the metatarsal, the middle phalanges of Skhul IV do 
not show the reduction so common amongst modem races, the 
joint ben^’een the hallux and the first cuneiform retains the 
saddle-shaped anthropoid form more perfeedy than do most 
modem feet but there was no greater mobility of the great toej 
it was human in every respect. TThe transference of both size 
and power from rhe third to the second metatarsal has taken 
place in both feet. Lengtiis, breadTh.s, the propordons of these to 
each other, the degree of arching of the foot, alj varj% but 
within quite modem limits. 

The remaining chief components of stature, posture and build 
of body are the pelvis and the vertebrae. Let us rum first to the 
pelvis. TTie chief conclusions which our study of the os coxae 
have lead us to formulate are that the anatomical details of the 
Skhul t3rpe agree with those found in the pelvis of Neanthropic 
man, particularly the Cromagnon pelvis, rather than with those 
of the pelvis of Neanderthal man. Within the total assemblage 
of characters, however, we meet with a larger proportion of 
Neanderrhal features than are to be found in any mi^em race, 
The woman from the Tabun cave presents an altogether peculiar 
pelvic picture. Her pelvis differs not only from those of the 
Skhul type but presents features, particularly in the conforma¬ 
tion of the pubic bones, which have not been described before 
either in living or in fossil man. The nearest parallels to her pubic 
architecture is to bo mot with in the anthropoids, particularly 
the gorilla. In other respects her pelvis agrees with the Nean¬ 
thropic rather than with the Neanderthal type, and yet Neander¬ 
thal features are preserved. W'e cannot think that her pelric 
features are merely a manifestation of individual ^variability; they 
seem too sharply defined for that. 


46 


ILuay Man 

One of the facts which warrants our iirsc cons! dcra don is the 
proportion of pch-ic height to length of thigh. The absolute 
pelvic heights of the SkhCl people do not differ markedly from 
those of the Neandcrthalians (Skh. IV, itS mm.; Skh. V, lof 
nim.f Neanderthal, jij mm.) but the proportions in respect to 
femur length (Skh. TV, 42%; Skh. V, 39%; La Chapclle, 56%; 
Neanderthal, indicate a considerable divergence from 

the Neanderthals. The femur-pel vie width rados show that the 
Skhul type was not only short in the hips but relatively small 
and narrow across the w^aist as well. The Skhul pelves in other 
features have distinct Neanderthal leanings, the great doumward 
wea for sacral attachment, the greater approximation of the 
ischial tube resides towards the acetabulum, the massive devel¬ 
opment of the antenor-inferior iliac spine, and with this the deep 
groove situated on the lateral aspect of the spine, created by the 
outward extension of the upper margin of the acetabulum. Yec 
the Skhul pelves are modem in the size of their acetabular cavity, 
not Neanderthaliau. 

The extraordinary features of the TabQn pelvis are not its 
Neanderthal features, but its primidve anthropoid ones. The ex¬ 
treme length and plare-Iike form of the pubic parts arc clearly 
evident. The erne pelvis was ver^' shallow. The sections across 
the hon^ntal part of the pubis again emphasize the anthropoid 
sij^anti^. The differences which distinguish the Tabiin w'om- 
an $ pelvis arc of such a narure and of such a degree that neither 
sexual nor individual variability can be held to account for 
them. They are differences of type—of race. 

As we ha\ne seen, the Skhul type is narrow-waisted while the 
Tabun woman is relatively wide across the hips. The characters 
of the trunk, the thoracic girdle and the aims make fuller onr 
story of the strange mosaic of physical traits which constitute 
the two Carmel types. The ribs of the Skhul people vary from a 
condition found in ^ul V which is very like that which pre¬ 
vails in the ribs of Neanderthal man to a state, best E.xemplieed 
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in the very complete series belonging to Skhul IV, which is 
closer in form to the Ncanthropic variety of rib than it is to 
the Neandcrthalian, The Tabuo woman again exhibits traits like 
those found in Neanderthal man and others altogether peculiar 
to herself. She was barrel-chested, with horizontally-placed first 
TO third ribs which ntade the top of the thorax dome-shaped. 
The Skhul men were relatively narrow-chested with thinner and 
wider ribs than chose of Tabun I. Her ribs, especialJy the dia¬ 
phragmatic ones, are very thick relative to their width. 

Skhul V, our tallest male, has a relatively well-preserved set 
of vertebrae, particularly the cervical ones. As with his ribs, so 
Jus vertebrae show many resemblances in detail to those few 
knovm and described for the Neanderthal race of Europe. The 
shortness of the spinal column is a Neanderthal feature, yet 
relative to their stature the Skhul people were very short in the 
back, especially in the loins and the neck. Skhul V with a cervi¬ 
cal vertebral height of 55.7 mm., is much below the mean meas¬ 
urement for this feature in Europeans (68.4 mm.). Mobility 
seen^ to have been sacrificed to obtain strength and rigidity, this 
despite the slender character of tlte individual bones. Yec if we 
except the primitive features which these people share with the 
Neanderthal ians of Europe we can find no sure evidence of the 
vertebral specializadons, particularly in the lumbar region of the 
spine, which are attributed to the Neanderthal man. The Skhul 
spinal column might well evolve into the modem form. 

We have quite well-preserved scapulae from nvo of the tall 
Skhul men and the important parts of the left scapula of the 
Tabun woman. In absolute and relative size of bone the Skhul 
examples are little different from modem bones; if anything, 
they arc on the small side in relation to stature. It is when we 
come to study the detailed conformarion of these bones, espe¬ 
cially of the axillary border, that we ar once notice certain sig¬ 
nificant features. The Tabun woman bears on the dorsal margin 
of the axillary border the groove which M. Boole found in some 
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Neanderthal scapulae. Ar first glance the Skhiil scapuke-those 
of Number V arc the most perfectly presented—seem to lack 
this feature. The ajsillary border is very thick-a rounded mas¬ 
sive bar. Closer examiiiarion^ however, reveals a peculiar condi- 
don which is intermediate in character betu'een the distinctive, 
ultra-human NeandcrtJial condidon and the unspeciali^d, 
anthropoid state pre^^iling in the modem scapula. One of our 
specimens—the scapula of a Sikh—which we have used for com¬ 
parison \nth the ancierit bones shows a degree of development 
of the marginal groove very like that which we find in Skhiil 
In contrast to this the coracoid process in the Skhiil type 15 defi¬ 
nitely modem in form. The Tabun %voman, on the other hand, 
shows distinedve, Neanderthaloid characters in this part of the 
scapula. 

Our attention is immediately taken by the extreme length and 
slenderness of the humeri, particularly of the Skhiil people. The 
females had less long arms but they w^ere ei^ually slender in 
build, w^hich brings to mind tlie Krapina example* 

The Tabiin woman has a relatively short humerus but the 
proporrions of the extremities to the length of the shaft link it 
with the Skhiil type rather than wdth the western European 
Neanderthals* \:et in its curvature, and the inclinatioD of the 
head of the bonc» it is closer akin to the European Mousterians. 

The forearm bones serve to distinguish the nvo rjpes more 
clearly. The bowling of the ulna and tadius in the Tabun womans 
with the resulting great interosseous space, is Neanderthal. The 
Skhul males have long and exceedingly straight foreann bones. 
Skhul VII-a small tvoman—in the size of her forearm bones, in 
their curvature and in certain other features^ tends towards the 
Tabun rype. We may mention briefiy that in the head and upper 
part of the shaft of the Palestinian ulna w^e have a series of 
changes* evolutionar}'' in character and concerned with the finer 
development of the powders of pronation and supination, which 
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bridges the gap berween the condidon preserv'ed in the bones of 
the anthropoids and that which prevails in modem man. 

Oar great fortune in having two nearly intact wrists and 
hands—Ode of the Tabun woman and the other of Skbul tV— 
we have utilized in studying the Pleistocene fossil hand fully 
and, it may be added, for the first time. Skhul V provides us 
with another fairly complete, composite hand made up of right 
and left bones, and with the addition of the fragmentary mate¬ 
rial from both sites we have been able to amass a comprehensive 
body of information concerning this important organ. Here it 
must suffice to say that the anatomical evidence from the carpus 
alone alIo\«^ us to distinguish faerw'een the Tabun and the Skhul 
hand. The Tabun ’woman stands nearer to what appears to have 
been the Neanderthal form of hand, the Skhul men to Ncan- 
thropic types, yet both the Palesdnian types were closely related. 

At this point tJie evidence which we have presented to you 
concerning the skeleton of Carmel Man may be conveniently 
summarized. VVe have attempted to make clear that the two 
types are separable, the differences being due neither to sex nor 
to the variation InJieient in all living populations. Yet we are 
impressed by the number of resemblances berweeu the two 
Carmel races. The Shhul tj'pe is a mosaic of primitive features, 
some of them to be tiiet with in the Neanderthal remains from 
Western Europe. The greater number of the t)"pe*s physical 
characters, however, arc those which we find in the modem 
races of man, the native races especially. When "we examine 
closely these neanthropic characters we see that of known races, 
living or eminct, their closest analogies arc the tall Go-Magnons 
of France and the Riviera. I'he Tabun t)'pe possesses a curious 
complexity of primitive and of specialized features in her skele^ 
ton. Shorter and stouter than the Skhul type, one cannot bur be 
impressed by the slenderness of her bones and by the tendency 
for the articular extremity-length ratios to approach the Skhdl 
figures. The greater number of this type’s physical charaetcris- 




50 


Eahly Man 

ties arc primitive and not neanthropic. Of the known fossil n-pes 
of man, tiie Ncanderthalians of Europe seem to be nearest akin 
to the Tabun woman. 

Our studies concerning the details of the anatomy of the 
reeth, the jaws and the skulls have not yet progressed as far as 
with the other parts of the skeleton, but we may consider briefly 
the ewdence from them as it appears to us now. The teeth in 
none of the^ ancient Palestinians show the degenerate, tauro- 
dont condition of the roots which occurs in the molars of 
Neanderthal man. The teeth in the adult palates and mandibles, 
even the younger ones, are greatly worn and the crown pat¬ 
terns are diflicnlt of decipherment. Fortunately we have pan of 
an unworn set from the maxilla of a Tabun juvenile individual. 
The primitive character of the cusp pattern is evident, and there 
are many resemblances to the teeth of the youth from Le Mous- 
ticr and to some of the Krapina teeth. The unworn permanent 
teeth which we possess from the Sthul cave belong to young 
children; even so, the partem, though primitive, is apparently 
less definitely Neandenhaloid than the Tabun examples. 

The mandibles confront us with a most puzzling scries of re¬ 
lationships. The Skhiil type uhh its upstanding ascending ramus 
and the W'ell-dcfined mental eminence contrasts very sharply 
with the mandible of the Tabun woman, which is chinless; with 
a lowly corpus and backward sloping ramus. Miss Garrod dis¬ 
covered m the same layer with the Tabun woman the massive 
male mandible, Tabun IL It exceeds in its dimensions all of the 
phul jaws and equals or even surpasses the Heidelberg mandible 
m many measurements. There is an bcipient chin, however. The 
character of the damaged internal symphj’sed area, as well as 
other features, ap^ars to link it to the Kcanthropic Skhul type. 

It js a more pnmidve form to be sure, but more closely related to 
these than to the Tabun race. 

The skulls of these Carmel people serve us vety well in illus¬ 
trating the peculiar nature of the Palestinian races. The skull of 
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the tall man, Skhul V, is the best preserved. One notices the 
supra-orbital toms, the combination of facial and alveolar prog¬ 
nathism, the well-marked vaulting of the frontal and the paiietals. 
Skhul IX presents a somewhat different set of features, notice¬ 
ably a greater length with relatively less height. The Tabim 
woman’s skull is more primitive than either of these, smaller, low 
and flat-topped. Skhul IV, on the other hand, is low and flat- 
topped, though absolutely greater in nearly all dimensions than 
the skull of Tabun I. None of them have the protruding occiput 
which is so noteworthy a feature of the European Neanderthals. 

The variability in the measurements of all the Palestinians is 
remarkable. The cranial capacities are obtained by using Pear¬ 
son’s intcr-racial formulae for the different sexes. In this point 
the Tabun and Skhul types are sharply demarcated^ unfor¬ 
tunately we have no measurable female skulk from the Skhul. 
The absolute measurements are less informative than the indices. 
Only one skuU is more long-headed than the mean (about 74) 
for European Neanderthal man; the Tabun w'oman approaches 
the upper limits of mesocephaly. Skhul V is a low hypsicephal; 
the others tend in the opposite direction and with this goes a 
tendency cowards tapeinocephaly. If we take the eallottc height 
index as representing the proportions of the chief cerebral-con¬ 
taining portions of the skull vault, wc discover that the Pales¬ 
tinian skull is close to the mean of 41.7 for Neanderthal man. 
Skhul V is a notable exception: his Index for these characters is 
52, approaching those of some of the early Upper Palaeolithic 
inhabitants of Europe. 

Let us now summarize our observations concerning this cx- 
traordinarj' group of people. The great phj'sical variability of 
these ancient Palestinians is striking. The difference bctv'cen 
the sexes is marked, not only between the Tabun woman and the 
Skhul men but also between the Skhul females and the males. 
More striking even than this is the unexpectedly great variability 
in the Skhul population. It is no exaggeradon to say that if these 
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indivjdiials Jiad been found in different sites at different rimes 
and each one described by a different anthropologist or auato^ 
mtst. we should have had a corresponding number of fossa races. 
Considered nor m detail, however, but as a whole, the Skhul 
inividuals do form a well-marked r>'pe of humanity, Admit- 
tedly It IS a viable one but in this fact we see significance, 
^orphologically the Skhul type is intermediate between Nean- 
thropic and Neanderthal mao, yet the variations are mainly 
indicative of an evolution towards the modem types of man In 
no e_^ntia point or complex of features can 'we exclude the 
u ^opJe from a position among the ancestors of the modem 
ractt. Of these modem varieties of man, the Skhul type appears 
to be the most likely ancestor of the Cromagnon fonn oflhe 
prehistoric peoples of Europe, His physical characteristics are 
oo we c e and he is too late in the Pleistocene to provide 

us with an ancestor for H&mo saf^ens in the widest sense of that 
ccrni^ 

The Tabun ^^pe, despite its undoubted kinship with the Skhul 
type of humamty, is Neanderthaloid. At the same rime, it differs 

European 

and^hals and so far as the evidence permits, it seems tbbe 
more akm to the Krapma Neandcrthaloids, The European Nean¬ 
derthals are undemably pnmitivc; in addition to this they possess 
cer^n specialized anatomical traits which we believe mu^t ex¬ 
clude them from the direct ancestry of modem man. The Tabun 

chronologically earlier than the Western 
pcan Ne^derthals, and her anatomy, though primitive, is 
^ Sh. of .h. Ncin- 

Wc believe Jso .hut she is probsbiy closer 
to rhe form of bormnriy which wss the psnme of both the 
fcbcosnthropic end Ncsathropic benches of mantind then is 
Ac esse with her western coosins. If evdatioo is true, we Aould 
pen to find from time to nme such s state of affairs as it has 
been our good fortune to discover in the Holy Land. 
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Easily man and PdacoLichIc Man have no national land fron- 
tkfs. The problems concerning them are international—of world 
dimensions in fact, ft t$, therefore, of extreme importance now 
and again to meet at an internal donal center—like here in Phila- 
delphia—where we find the appropriate environment for the 
problems and, not least, the proper detachment. 

Here is a map of Europe upon which you will see the more 
important capitals marked; they have very little to do with the 
ancient Stone Ages—they are shown here merely to give a geo¬ 
graphical orientation. Making itscE manifest in the wide Euro¬ 
pean areas in the east, west and south, is, as is known, a wealdiy 
Palaeolithic Stone Age, but of late years finds have also been 
emerging far in the north, quite up in the noithcmmost parts 
of Noru'ay—the area covered black on this map. These finds 
have been made within the frontiers of the Kingdom of Norway 
and it will perhaps readily be understood that "WC in Norway 
are very busy indeed with them and, naturally, very proud. In 
reality, however, they belong to international research, and it 
was with this in mind that I have considered it proper to give a 
short report regarding them to this intemadonal meeting. They 
present peculiarities which, in any case, must be of interest to 
palaeohthic research in general. May I first say a few words with 
regard to how these finds came to light? It is quite a remarkable 
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story. Our Stone Age research in Norway has during the last 
genetanon been closely linked with glacjaUgeological research 

liite-gjaciaj and post-^lacbl periods in 

There is one imn who in this sphere has contributed more 
than anyone eke. Mr. Anders Nummedal, one of the staff at the 
L mvetsity CoUecoon of Anriquiries, Oslo. He soon made him- 
self at home with the circumstances appertaining to the Stone 
ge inhabitanK and the ancient shore-lines, and, instead of jet- 

11 "’f ^5"^^ casually, went out in the field him¬ 

self, looked for it^nd found it! In this manner he has enriched 
our Stone Age with a large and highly important material, fn 
the early tvventics he suggested to me that he should travel to 
Finiunark-^m the northernmost part of Norway-there to search 
or cu ence o the ancient Stone Age. I encouraged him in this 
and m 1925 he began by spending his first summer there. Like 
tiic man with the divining-rod, he went straight to the sites of 
the fetk and continued to do so for tco summers undl 1934. 

The first comprehensive treatment of these finds, written by 
Nnmnicdal and Jobs. Bpe, is-as put before the second Intema- 

tiona Congress of Prehistoric and Protohktoric Sciences held 
at Uslo in August 1936. 

»^.hcr they he „ the heed of e fjord or on rhe open oceen. 

cosher sixty find-sites ere now known. The gcognphicil 
tfelmiitanon is teslly jnteixsring. Ir sppeers thxt to the ww of 

"-rT “el' find hss been 

Hie nd^rr l,”^ r'”' invesdgadons. Thtoughout 

the n hde of the north-westen, .res of Nonh NWsv. doL to 

other 'll“' “ On the 

n North Rossis end Sibeno, thst is, in geogrsphicsl regions of 
the same sub-arcuc character as Finnmark ^ ^ 
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The liod-siccj; arc what arc tcmied in French archaeology 
Smions de piein air^ not ahris nor anything similar. The regions 
within which they lie still belong to some of the most desolate 
in NorM.'ay. 

The Fmnmark stations are defined by unilateral quantities of 
antiquities of stone—bone and horn not being found. Moreover, 
these habitations are witliout any stradgraphical cliaracter what¬ 
ever; nor arc organic remnants to be discovered, a circumstance 
due to the age-long action of natural forces, snow, ice and rain. 
This one-sidednes in the actual material also gives a certain onc- 
sidedness to the cultural picture itself. We have to deal \i'ith a 
material very imponant as an archaeological type, but there is 
much to be desired where the cultural picture is concerned. 

The raw material which these peoples of the Stone Age have 
used has been found on the spot and varies considerably in 
quality—most frequently being rather poor, when seen from the 
standard of European echt (flint flake). The two best sorts of 
stone used arc, on the one hand, a red-brown quartzite which 
gives quite good shapes after cutting, and, on the other, a “dolo¬ 
mite-flint’* which, to some extent, one must admit to be quite 
excellent. 

Dr. Bjic has made the rather important obscrt'aiion that, 
although habitations spread over a relatively limited area arc 
concerned, there has been no question of any tnmspitrt of raw 
material from one place to another. Each tribe used that which 
tvas available on the spot. 

The habitations have therefore been chosen just as much out 
of regard for usable raw material for the production of utensils, 
as for the possibilities of capture and hunting in a wide circle 
around the place. The sites on the sea-shore indicate that marine 
capture was principally concerned, primarily the seal, and then 
fish and marine-birds. 

As the material appears at present, it challenges, first and fore- 
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mosT, a purely archacolqgical evaluation. Dr. has done this 
in his great work and it is some of the results which I shall here 
attempt to define. Fuse, of course, the starring point-rhe pebbles 
or the moraine block as die primarj". The raw material is mostly 
loose stones from gbcial moraines, and it is the utilization of 
these that gives the whole stone industry its cliaracter. We find 
here once more the large main lines of the palaeolithic industry 
in Europe, partly the utilization of the flake {French: la Imr/e) 
partly of Feclat. Developing from the tw'o principal forms thus 
created come the individual special forms corresponding to the 
definire requirements of the poTricalar utensil concerned. The 
heavy I’eckc industry may be considered the principal m the 
case of the Finnmark finds- 

Quire a primary industry Is encounrered in the large double- 
edged stabbing utensils, both complete and incomplete, besides 
choppers and other implements. In addition there are large nu¬ 
clei of eclats and ordinary nuclei of pebbles. 

On a level with these are large eclats which, with a knowledge 
of the European palaeolithic industry, one may place as belong¬ 
ing to the well-known t>'pc-groups chciojj and levalhis. 

As still being part of this coarser industry may be distinguished 
a series of scrapers, radoirs, which, for that matter, comprise one 
of the richest groups of utensils In the Finnmark finds; they 
occur on all sites and in many varied forms. Here is to be found, 
hiter ah'j, a main group of Imge, coarse racloirs which resemble 
the type Absoion has termed ffgantholites from Bohemia; fur¬ 
ther, a group of medium size, termed veritabley radoirs, and a 
particularly typical group which may be included under the 
classical 

Points ha\Tng many varied forms are a constant find at all 
habitation rites. On a number of them may be found delightful 
triangular eclats without secondary rrcatmenc but quite Moustier 
in character. 
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Parricularly interesting is a series of points resembling the 
primitive specimens from Aurignacian, named after Vabn Audi. 
On the continent these belong mainly to primitive Aiirignacian 
but also occur sporadically in later Magdalcnian. 

At several of the habitation sites troficbets are found more or 
less resembling those we find in Campignia, but which, more’ 
over, are also proved in Mouscier; they are presumed to be a 
representative type in South African palaeography, but there 
need be no direct, internal coherence, of course, betsvecn all 
these areas so different in time and place. It is rather that fraTi- 
chets, as it were, automatically belong to the everyday htduitrie 
lourde d^eclatr. In all probability these in Finnmark are “self- 
grown” and, in any case, they have no connection with the so- 
called “stivcspalten” in the Danish kitchen middens. 

A large group of the flake mdustry, comprised by the French 
term btiritis, is also pri^nt. This shows a series of forms from the 
simple and coarse withont demonstrable mtention towards the 
better formed kind as a result of an adaptittioTi rntetttionAie, The 
groups determinable within these scries show a clear and close 
relationship with Anrignacian. 

Touched-up blades and flake-knives are found in large num¬ 
bers and in many of them one will recognize a technique found 
in corresponding articles in Auiignacian. Some of them simply 
remind one of the so-called pohits de Chiiteipcrr<m. 

Finally, it may also be mentioned that we have knives and 
drills in x'arious forms, scrapers of special shapes, scrapers of 
larger kinds and, lastly, quite a series of ■nucroiitsi found at most 
of the habitation sites. It is of significance that here, iwrer uliSf 
arrow-heads really occur, having shafts of shapes we know from 
North German and Danish finds (Lyngby). 

An analysis of all this utensil-industry— called by Dr. BjJe the 
FbtnyiiiirkieUi analogous with Swlderien, Campignien, etc.— 
shows that w'C have to deal with ancient hidtistnss d'icldts which. 
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in the main, end -wath Mousricr in Western Europe, and have not 
been known in Scandinavia—at all events up to the present; but 
here are also elements from Aungnacian and similarly from 
Magdalenian. It is obvious that with these Finnmark finds we are 
in a decided pakeoikhic iHilieut but it must not be foi^otten that 
here again there are t'arious forms which, even if they are of 
ancient origin, also appear in later periods in the North, 

The geological determination of the age of the Finnmark 
finds is primarily subject to the ice-conditions prevailing in the 
north during and after the last ice-age. Opinions in this respect 
rather differ but one thing seems definite and that is that the 
Finnmark finds must be later than the last fourth glaciation, 
according to de Geer’s Chronolog)'', at all events u,ooo, but 
probably 15,000 years old. 

The question of the area of the origin of these finds from 
northernmost Norway has also been exhaustively considered. 
Dr. Bdc has drawn into the sphere of his investigations compara¬ 
tive material from many regions, naturally French first and fore¬ 
most, hut also districts in the East, particularly Mahren. From 
North Russia, Siberia and China also come important series of 
finds which may claim connection. But in this respect we still 
know too little as investigations arc so dispersed. 

At the time these peoples lived on these harsh North-Nor- 
wegian coasts, the glaciers from the last after-glaciation period 
lay up in the fjords where, on the whole, the arctic conditions 
prevailing were such as those under which the Greenland Eskimo 
lives to-day, I therefore believe that if one is at all to be able to 
obtain any picture of these peoples in the north of the after- 
glaciation period, one must learn something of both the archae¬ 
ology and present-day life of the Eskimo peoples. Bur I have no 
time to go into this question here and now, The sole observa¬ 
tion I would much like to emphasize, however, is the great im¬ 
portance it would have if Knud Rasmussen's idea of intcmational 
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co-operadoa in respect to the arede cultures could be realized. 
Thunks to the excellent Danish, Canadian and North American 
invesdgarions of the last 10-15 years, we are now coming^ to 
know better and better the condidons along the arctic coasts of 
the North American continent, but the arctic coasts in Eurasia— 
Europe in Finland, Russia, wTith Siberia and the region to the 
Bering Straits in Asia—are very poorly known. It is with regard 
to these that work should be commenced. 

The Finnmark finds as they now are provide €,xceUent material 
for ordinary cultural-historical rcfiecrions which also help us to 
place diem rather clearly. This is another matter, and there ate 
just a few tilings In this respect 1 would, in conclusion, widi to 
indicate. 

The utensil milieu we are in when dealing with the find I have 
discussed, characterizes itself fairly well—first by what it does 
not contain. This applies, for example, to the axe pure and simple 
—in the sense w'e see the axe in the histoiy of humanity. The 
fonns of trmebets found have nothing to do with the main re¬ 
quirements we connect with the axe> 

It is different with the tnr&w. In the material avadsblc there 
are no arrow-points, with the excepdon of the very late forms 
w'hich i discussed just now (Lyngby-AUrenburg), We cannot 
conclude very much from this, however. We must reckon that, 
in bone and horn not preserved at these habitadon sites, there 
may have been a series of the palaeolithic arrow forms w'e know, 
for example, from Magdalenian. 

Judging from the material we really have, however, one thing 
at all events is clear;—that which characterizes the whole milieu 
of the Finnmark culture is the amount of scrapers found at all 
sites. This is just the very milieu of the arede and sub-aredc. 
The hundng of certain animals which has played a predominat¬ 
ing part — probably both the reindeer and the seal—has certainly 
formed the foundadon upon which the existence of these hunt- 
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ing peoples has been built. Scrapers mean the preparation of 
hides in all forms and rhis in turn is but one single, but esetremely 
important, link in the chain of the complete utiliradon of all large 
prey necessary for existence-food and fats, hides and clothing, 
raw material for utensils (bone and horn) and the sidsfactory 
fuJfihnent of a number of minor requirements. They point to an 
existence founded upon the reindeer and seal. 

In the stages with which we iiave to count in cultural-geo¬ 
graphical development, this mlheu Is assigned a de fini te place, 
^or do I believe in any development” from here to any so- 
called higher stages of culture—just as little as it has at any time 
been proved that the Eskimo culture has assimilated Into itself 
elements from domiciliary agricultural culture and thus changed 
the entire construction of the mode of existence. 

To the study and research of these arctic and sub-arctic cul¬ 
tures of palaeolithic times I accordingly attach considerable im¬ 
portance as 3 link in general research in respect to the history of 
humanity itself. 



POLLEN ANALYSIS AS AN AID IN DATING 
CULTURAL DEPOSITS IN THE UNITED STATES 

BY 

PAUL B. SEARS 

Professor of Boiofiy, University of OklahomiP 


7 HE use of pollen analysis in dating cultural materials is a well- 
known procedure in the glaciated portion of Europe, where peat 
deposits are fairly abundant and have been systematically ex¬ 
plored. Information regarding technique and results arc available 
in papers by Erdtnian,* Godwin * and others. 

Pollen analysis in North America is still in the exploratory 
stage. Its possibilities and limitations are not as yet widely under¬ 
stood. Therefore it seems advisable to present briefly some gen¬ 
eral information about it, to illustrate the use to which it can 
be put, TO report its application in semi-arid regions, and, most 
important of all, to suggest means by which it can be made more 
serviceable to the archaeologist. In this connection, it should be 
emphasized that the progress of land exploitation is rapidly de¬ 
stroying valuable deposits which might be utilized for pollen 
analysis studies, so char scientific work ought not be delayed. 

PoUen anal)'tis is a niethod of studying the problem of past 
climates and vegetation as recorded by the stratification of wind- 
home spores in organic terrestrial sediments. Organic remains 
which have accumulated hr sins give a very localized picture of 
change; but the pollen which blows in from the adjacent forests 
or other plant communities presents a more general record. 
Conditions for the presentation of microfossils arc most favorable 

* Cbntnbutiqtt frqm the BManical Laboncodcs, University fif Oktihoma. 
No. 48. 
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in peat and its associated deposits. These arc panicularly chanac- 
rcristie of cool, humid, glaciated regions. 

The first essential in using these records for any purpose is to 
secure typical pollen profiles for whatever regions are to be 
studied. Such a profile is iilustraced in Fig. i. It records the 
varying percentages of pollen found at successive depths in a 
deposit in Minnesota. Study, both in Europe® and in North 
America.* has established the fact that regional profiles arc quite 
characteristic and consistent. 

Once these standard regional profiles are available, they have 
several direct applications. 

(i) They afford a means of accurate correlation of archaeo¬ 
logical material found at different places in the same deposit of 
peat, or in different deposits in the same region. 

(1) They permit the correlation of remains found in associa¬ 
tion with thin and isolated peat strata, or of marenal which has 
small fragments of peat of unknown age adhering to ir, 

(3) Through their evidence as to climatic and other environ¬ 
mental change, they assist in the reconstruction of cultural con¬ 
ditions associated with artifacts. 

Because peat deposits in the United States arc generally ex¬ 
ploited by drainage, burning, and cultivation, there has been little 
s^'stemacic exploration of them for cultural material. In Europe, 
however, where peat deposits are methodically worked, this Is 
nor true. Under such conditions definite cultural horizons %vith 
characteristic pollen percentages can be, and have been, estab¬ 
lished, thus exemplifying the first application above.® 

To date, the most satisfactory application that has been made 
in the University of Oklahoma laboratory has been w-itb refer¬ 
ence to cultural material found by Professor Jenks of Minnesota 
at known levels in a peat deposit. Analysis of the deposit showed 
it to have the pollen profile characteristic for Minnesota, the 
most striking feature being a well-marked climax of oak some 
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distance from the top, and believed to mark a warm, dry post¬ 
glacial climax of at least 3000 years ago. The cultural material 
lay w*eli below this oak climax, as indicated in Fig. i, and 
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could therefore, with safety, be assigned an age conaderably 
greater than 3000 years. 
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The use of poQen analysis as a tcy to past ciivironmcfvtal con¬ 
ditions has already been discussed by the author.* SuiHcc it to 
say chac^ while the eNrcnis of early post-glacial climate are still 
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obscure and no doubt confused by irregular edaphic conditions 
along the retrcatiiig ice front, there is fairly clear e^-idence of the 
posc-gbclal warm-dry maximum already referred to. This hy¬ 
pothesis is not without support from floristic and ecological 
sources^' * That such a climatic event would have significant 
effects upon primitive cultures with limited technical facilities 
at their disposal seems reasonable, and k the view taken by Raup* 
in recent studies on New England climadc history. 

In Europe a precise chronology, through correlation of var^'e 
counts and pollen profiles, has been established. This cask Is not 
yet completed in North x^merica.* Meanwhile a rough method 
of approximation has been developed by studying the rate of 
peat accumulation,*^ This has been made possible by attention to 
laminations found in peat and also by study of the depth of ob¬ 
jects of knowm age. The rate of course varies with climate, and 
the record is not always continuous, Oxidized layers cannot be 
considered. For the Erie basin a conventional figure of about i$ 
years to the inch in peat older than }o years has been ob¬ 
tained, while in the Wyoming mountains the figure k about 10 
years to the inch. The importance of further work along chk 
line, pending the development of a precise van'c chronology, 
scarcely needs to be stressed. 

In North America, applications of the method of pollen analy¬ 
sis are nor necessarily lintited to the glaciated area. The Spiro 
area, now under investigation by Forrest Clements near Ft. 
Smith, ^Arkansas, contains cultural remains of a high t^'^pe, ap¬ 
proaching the famous Hopewell. The Spiro mound itself was 
constructed from material excavated nearby, and the excavation 
has produced an arnficlal lake. The silt in thk lake contains 
pollen enough to allow a profile to be constructed. By compari¬ 
son of this profile with another obtained from an old cypress 
swamp near Little Rock, Arkansas, and by estimates based on 
the rate of silting, a nia]dmum age of the order of 900 years was 
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calcubted for the mound. This agrees satisfactorily with Ciera- 
ents’ estimate based on indepcndciit gromids. It must be empha¬ 
sized, however, that our knowledge of the regional proHle char¬ 
acteristics is far from adequate for this, as for many parts of the 
United States, 

Not previously reported is the discovery, made in material 
furnished by Dr. Antevs, that pollen profiles can somerinies be 
obtained from silts deporited in canyons in the arid Southwest, 
Such a profile is shown in Fig. 2. The species of plants in¬ 
volved all have a sensitive relation to available moisture, and can 
ultimately be useful in tracing the course of environmental 
change. It must be emphasized, however, that no conclusions, 
either as to general changes or chronology, can safely be drawn 
from isobted profiles like the one presented here, Funhermorc, 
no safe conclusions can be drawn for this region on the basis of 
pollen analysis alone. The erosion history of the entire region 
must be developed. Teiraoes and buned soils abound*^ and their 
rclatioiiships must be established as a necessary step in the ap¬ 
plication of poUen analysis of silt deposits,” 

There is reason to believe, however, from preliminary observa- 
tions of such terraces and buried humus layers along a number of 
the great rivers in the grassland states, that the effects of glacial 
changes are recorded far beyond the border of the ice, and that 
the erosion history of the middle and southwest can be developed 
in relation to chronological scales as they are worked out within 
that border. 

It should be clear from the foregoing that the interests of 
archaeology can be served 

(1) by methodical exploration of suitable pear deposits for 
cultural remains. 

(1) by systematic prosecution of pollen studies throughout 
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the CDuiuiy until standard profiles of reference are obtained and 
the sequence of postglacial events is determined, 

(3) by thoroughgoing efforts to correlate these events w-ith 
erosion and sedimentation, both within and without the glacial 
areas. 
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PLEISTOCENE LAND AND FRESH-WATER 
MOLLUSCA AS INDICATORS OF TIME AND 
ECOLOGICAL CONDITIONS 

BY 

frank: COLLINS BAKER 

Curator, Mmetn/i of Natitral History, University of Illinois 


THE glacisil advances snd retreats of the Pleistocene Epoch pro¬ 
foundly affected all lifOi including the land and fresh-water 
MoUiisca. Following an advance of the ice all life was killed or 
driven sotithw'ard causing a commingling of arcric, subarctic, and 
temperate life south of the border of the contincncal ice sheet- 
During the warmer interglacial intervals this life again returned 
to the territory left bare by the retreating ice, only again to be 
driven southward by another ice invasion^ 

The rcoccupled territory left bare by the ice was usually quite 
different in character from that previously occupied by the 
Mollusca and the new environments had a marked effect upon 
die developinent of the molluscan fauna* Climatic factors also 
contributed to ihe generally unfavorable condidons* Th^c com¬ 
bined faaors acting upon the inherent tendency to variation in 
this group produced marked changes in certain forms^ causing 
new varieties and species to be evolved on the one hand and ex¬ 
tinctions of certain forms on the other* 

MOLLUSCS AS tNDTCATORS OF ECOLOGICAL CONDITIONS 

Because of the hard shells of moUusks. wliich are easily pre¬ 
served in nearly all kinds of earth deposits, these animals are bet¬ 
ter adapted for the interpretation of ecological conditions of the 
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enviromnent chan arc any other class of animals or of plants. A 
knowledge of the habitat relations of che existing species enables 
the student to make rather positive interpretations of the condi¬ 
tions which prevailed when the fauna of any foKil deposit lived. 
It is comparatively easy to know wliether the habitat was a 
land surface, a like, a river, a small stream, or a swampy territory. 
Ic is possible, also, to know whether the water was deep or shal¬ 
low, clear, or with much sediment. 

In the case of land forms it is possible to postulate tundra con¬ 
ditions, a forest habitat, a prairie region, or a locality where many 
small temporary ponds or swales abound. Some thirty years ago 
tlicrc was wide controversy concerning whether the loess 
deposits were of aqueous origin, and for several years the advo¬ 
cates of water and aeolian origin waged a wordy war.^ The dif¬ 
ferences of opinion were finally reconciled by recourse to ecol¬ 
ogy* by 'which it was shown that the great majoricy of molluscait 
species buried in the loess were land shells which could not by 
any possibility have lived in water, and the few water species 
present were shown to live in ephemerous poob in the woods in 
which the land shells lived. 

Another example of the use of ecological knotvledge in the 
interpretation of fossil deposits is found in the study of old lake 
beds and the reconstruction of the history of the lake by a study 
of the strata laid dowm by the water body. Two notable exam¬ 
ples of this kind of ecologpcal study are known. One is by Dr. 
A. P. Coleman at Toronto, Canada, where the largest interglacial 
biota yet known has been discovered. Here arc noted changes in 
habitat from land and river conditions to shallow lake and 
swampy conditions. In the second example, at Chicago, F. C- 
Bakcri was able, from an examinatiotv of strata in the Chicago 
drainage canal, to reconstruct the entire history of the forma¬ 
tion of Glacial Lake Chicago, and its descendant, Lake .Michigan, 

BaJL Lib. Nat, Hbt., Univ, towit, V* ji-45, 

* of the PlcKocetie,** CLapters I-flt, 1910. 
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showing fluctuacions in lake level, changes from swampy to lake 
condicionsr deep waters and shallow waters, 

The ccolo^cal study of the Mollusca has been instrumental 
in determining the nature of certain geological deposits related to 
the Indian occupation of inland regions. Near Chicago, some 
years ago, a number of marine mollusks were found in the Gilu- 
met beach ridge southwest of Chicago La^vn in the Chicago re¬ 
gion. These were southern species common in Florida and the 
Gulf of Mexico and not cold-u'ater species of the northern part 
of the United States. Later research developed the fact that these 
shells were camp refuse of the Illinois Indians, Many such speci¬ 
mens were found in other places. Thus a seemingly difficult 
problem of geology was solved by the archeologisc working with 
the conchologist. Had these shells been deposited by water they 
would have postulated a northern extension of the sea from the 
Gulf of Mexico, an impossible theory in. the face of land eleva¬ 
tions in northern Ilhnois during the Pleistocene Epoch, 

So, also, in the case of marine shells found abundantly m camp 
sites and in Indian mounds in the Mississippi Valley, once 
thought by many geologists to have been deposited by a late 
Pliocene sea from the south, are now known to be simply ma¬ 
terial obtained by the Indians of the middle \vest from nadvK 
of the coast, by' barter. It is becoming increasingly important 
that deposits containing evidences of Man’s occupancy be ex¬ 
amined by the geologist and die zoologist to guard against false 
assumptions. 

MOLLUSCA .AS INDICATORS OF CLIMATE 

Next to plant life, mollusks are good Indicators of general 
climatic conditions. They should reflect many of the changes 
that have taken place during the advance and retreat of an ice 
sheet. With the beginning of an ice invasion the biota w^as slowly 
driven southward, the arctic and subarctic types crow ding upon 

* Bafetf. F. C, "Life of die Pleisioccne," pp. ti-ij, (pi*- 
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the biota of a more temperate climate to the southward. This 
mtnision of one t^'pe of biota upon another must have con¬ 
tinued until at the southern limit of the ice border there was a 
marked commingling of all clknadc types that were able to sur¬ 
vive. When the icc t>cgan its retreat and uncovered the glaciated 
territory there was a return of the biota and a reversal of the 
climatic tj’pes, the more boreal forms leadbg the way. 

This oscillatory migration of faunas is plainly indicated in 
several deposits where the histoiy of events may be clearly ob¬ 
served. At Toronto, Canada, the oncoming of the Wiscoruan ice 
is shown by the variations of the biota in the different levels of 
the beds. The lowesc beds contain a rich forest of coniferous and 
deciduous trees and a mollusk fauna of forty species, both plants 
and moilusks indicating a climate warmer than now prevails at 
Toronto, perhaps like that of southern Ohio and Pennsylvania. 
Above the warm fauna and flora, plants and moilusks occur in¬ 
dicating a much colder climate, like Labrador or Ungava, per¬ 
haps cold and wet.* 

At Chicago, Illinois, the revene types of life are found, the 
lowest deposits indicating a cold-temperate dtmate and the upper 
deposits a fauna of moilusks, largely river musseb, indicating a 
dimatc like that of central Illinois. These deposits picture the 
rctreac of the Wisconsin ice. Taken together, die Toronto and 
Chicago deposits indicate the general nature of an intciglacM 
cycle.® 

Climatic change is also indicated in many other places;, in fact, 
almost any fossiliferous deposit will show a fauna in places differ¬ 
ent from that now living in the vicinity. An inventory of a 
typical loess deposit in central Ulinois frequently sho^vs several 
species which arc now found far to the north, in northern Minne¬ 
sota, Michigan, and Canada, or to the west m the Rocky Moun¬ 
tain region. Such species as OreoheOx Ttrigosa io'wen^, Discus 

‘Colctnan, A, P., Bull. Geol, Sot AmtTT ifi, 14J, igo(i. 

'Bilccr, F, C., “Life of the PIcKOf^eriE," CEupter uX 1910. 
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sb'meku. Vertigo tnodetta^ Celutnelk althola^ and fupilUt biandi 
are foreign to the fauna of the Mis^ippi Valley at the present 
umc, but are found abundantly to the north or west w'here the 
climate is considerably colder and drier. The species associated 
with these key forms arc such as have a very wide distribution 
and are able to live in a rather wide latinidfi of temperature 
changes. 

Other species are rare in the recent fauna of the middle Mis¬ 
sissippi V^cy but are more common in the north or east. Such 
arc Vertigo elattor^ Vertigo gotiJdii, Vertigo 7/forsei, and Vertigo 
pygruaemrt. Two species, Vallojiia gracUicotta and Cerychium 
exile cenedejisef are absent from Illinois but are common north 
and west of this area. AH of these species are common to abun¬ 
dant in Pleistocene deposits. Stratigraphic studies of loess and 
other deposits usually show a transition from cold to W'aim tem¬ 
perate fauna, from bottom to top of section.® 

A uoteworthy feature of loess deposits of Early Wisconsin 
time (Peorian and Shelbyville) is the rarity of the large Foly^ 
gyre land snaih so abundant in the present fauna. In nmety-rwo 
deposits of Peorian age but eight species are found. Polygyre 
mtdttlineatx •vsartlessif Polygyra projunda pleistoceniea. Poly- 
gyre profunds (only two specimens), Polygyra sppreiss (one 
specimen), Polygyra thyroides (rare), Polygyrs birmta^ Poly- 
gyrs irtonodort, and Polygyrs frsterrte. Only the smaller speoes 
are abundant. The same condition prevailed in twenty sections 
of Shelbyville loess examined. In the same region at the present 
time twenty-two species of Polygyra are found, many of large 
size. The ma.ximi]m development of the genus Polygyra takes 
place in the warm temperate climate of the southeastern part of 
the United States and the small fauna of diminutive forms found 
in the loess of this region is indicarive of a cold-temperate cli¬ 
mate. Farther south, as at Katchez, Miss., a rich Polygyra fauna 

* Biker, F, Ct Jouftu Fiiafiont-, la, ^93^^ 
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occurs in the loess deposits, bclading some large species absetic 
from the more northern loess deposirs.^ 

The Sangamon interglacial inrervaJ is believed to have been 
generally warmer chan the preceding Yarmouth and Aftonian 
inter^'als. In support of this view it may be noted that the Poly- 
gyra fauna of the Sangamon is larger than that of any other 
interval and is also larger than any similar fauna found in the 
earlier Wisconsin deposits (Peorlan and Shelbyvitle), and is com¬ 
parable only with the existing fauna of this area. The forest beds 
of the Sangamon, especially in southern Ohio, bear a fauna of 
twenty-three species of this genus, 

MOLLUSCA AS INDICATORS OF TIME 

During the Pleistocene Epoch great changes took place in 
some of the animal groups and these changes, extinctions in 
many cases, indicate the passage of a long period of rime since 
the Nebraskan ice sheet began its journey southward. This 
period of time has been variously estimated to be from one to 
five million years in duration. The groups most notably affected 
have been the mammals, of which seventy-four per cent are 
extinct, and the insects, of which nearly all recorded species are 
believed to be extinct. 

With the MoUusca, however, the case is more difficult, since 
the majority of the species lived throughout the entire Pleisto¬ 
cene Epoch with bur little change. Taking the group as a whole 
we find that among the Unionidac or river mussels sixty species 
and races have been recorded of which none are extinct and but 
little variation can be detected. Of the little pill and fingcr-naU 
clams, Sphaeriidac, sixty-fivc species arc known wirh but two 
species extinct. Of the gill-bearing gastropods, sixty-five species 
and races have been identified, of which nine, or 13.8 per cent 
arc extinct. Seventy-two fresh-water pulmonates are known, 
wirh six, or 8.3 per cent, extinct. Of the land snails (Pulmonaia), 

^Shimek, Amcr. Geol^ |o, 179-1^, 
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one hundred and eight species and races have been recorded 
with twelve, or ii,i per cent, extinct. From the entire Pleisto¬ 
cene Epoch three hundred and seventy species and races have 
been recorded in the glacbted area, of which twenty-nine, or 7.8 
per cent, are extinct. 

A study of complete stratigraphic tables of Pleistocene moU 
luscan life brings out some interesting observations regarding 
the time elemenL Unionidae or river mussels were apparently not 
abundant in species in the glaciated territory during either the 
.Aftonian or Yarmouth Incetvals. During the Sangamon inter\'al, 
however, they were abundant. In Wisconsin time they show a 
gradual increase in nuinbcr. The same may be said of the small 
Sphaeriidae mussels. Among the gill-hearing gastropods the 
number of species and races ivas small during the Aftonian and 
Yarmouth intervals but increased notably during the Sangamon 
interval. The same numerical superiority prevailed during W is- 
consin rime. 

Of the eight species and races of gill-bearing gastropods be¬ 
lieved to be extinct, Valvsts rfncerfl illitiohensis is known only 
from middle and late Wisconsin deposits and V/ilvstj fswhi pfs- 
eirrfor is known from Yarmouth and Sangamon time and died ont 
in late Wisconrin time. Of the little Amnicola genus, Atmicala 
isalberi precursor is known from Sangamon time and died out in 
late Wisconsin dmc. Aftj^cola galbunHf Awttiicols OTOs/eyi, and 
Anmicola greenensis did not appear until middle and late Wiscon¬ 
sin time and disappeared in late Wisconsin or prc-recent time. The 
little fmnatiopsis scalsrh appears to be a species conned to 
loess deposits and was not common until early Wisconsin time. 
Several at|[uatic species show a marked increase in form variation 
during middle and late Wisconsin time, w'hich variation has 
not been observ'ed in material from the interglacial intcni’als, 
Valvata and Amnicola show the greatest variation in this respect. 

The fresh-water pulmonace gastropods also show an increase 
in vatiadon as well as in speclation during Wisconsin dmc. Four 
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of the supposed esiinct species (Stagrticola jaskatchevianenHSj 
Stagtacola bakerif Foissria glahma, and Fossaria anticoftiana) 
appear in late Wisconsin dme, and two (Pi^ffrbuia indiannish 
and Gyraiiltis urbaneasis) are kno^vn as early as Yarmouth and 
Sangamon dme. In two large familieSi Lymnaeidae and Planor- 
bidae, thirrecn and sixteen species respecrivcly are known from 
Interglacial deposits, while twenty-seven Lymnaeidae and 
nventj'-hve Planorbidae are known from Wisconsin time, a very 
large increase during the last glacial episode. 

The land shell fauna of the Pleistocene is large and varied and 
contains fully eighty per cent of the species now living in the 
drift area. As in the other groups, the Sangamon inren'al con¬ 
tains more species than the previous Aftonian and Yarmouth in¬ 
tervals. In "Wisconsin dme the land shells do not show the same 
ratio of increase in species as do the ai^uadc forms. .Many of the 
land species have lived continuously from Aftoman to the pres¬ 
ent time and a large number since Yarmouth dme. During this 
dme, however, twelve species and races have apparently died our 
and become extinct. Several of these arc good indicators of time 
since they are found only in certain deposits of limited age. Thus 
Vertigo hubrichti and Vertigo bcmnin are known only from 
strata of \armouth age. Polygyra hirsuta yartnotabensis has only 
been seen from Yarmouth and Sangamon deposits. Polygyrs 
ntultilhjeata oUonensir occurs only in deposits of Sangamon age; 
Oreohelix strigosx ioTuerfos is known from deposits of Yarmouth, 
Sangamon, and Peorian age, DUct/f Titxcclhitocki was common to 
abundant in Aftonian, Yarmouth, and Sangamon time and did 
not die out until the Shelbyville stage of early Wisconsin time; 
Discus shhnekii is known from Yarmouth to early Wisconsin 
rime. The Sucemea genus contains several races which are be¬ 
lieved to be extinct in their typical form, Suednea ovalis pldsto- 
cemca, Succhica grorvenon getida, and Sacemea refuse fuito- 
jtensis. These races are found in all the interglacial intervals and 
died out in early Wisconsin time. 


MARINE PLEISTOCENE MOLLUSKS AS 
INDICATORS OF TIAIE AND ECOLOGICAL 
CONDITIONS 

BY 

HORACE G. RICH-ARDS 
Retearch Associate, Nevi Jersey State Museum 


In TFiis paper we shall arcempt to discuss the marine Pleistocene 
mollusks of the east coast of North America as indicators of rime 
and climaric conditions. However, before doing so, it wrill be advis¬ 
able to brieSy oudioc the Pleistocene stratigiaphy of the region. 

Many of the earlier woriceis on the Pleistocene assumed that 
the sea level remained stationary while the land rose and sank. 
It has become clear and has been pointed out by numerous 
workers in recent years that the first pan of this assumption 
is untenable, for the accumulations of die continental ice sheets 
must have withdrawn enough water to have appreciably lowered 
the sea level. Estimates of this lowering have varied greatly, but 
the more usually accepted figures for the lowering of sea level 
during Wisconsin time lie between two hundred and fifty and 
three hundred fect» 

However^ itiovements of the land must not be entirely Ignore^, 
There is a great deal of evidence to show that in Wisconsin 
time the W'cight of the ice depressed the land differentially. 
Upon the retreat of the ice, sea level rose and flooded the 
The land, in turn, rose, having recovered from the load, and 
the sea consequently withdrew. Abandoned shore lines o t is 
late glacial sea can be seen ranging from several hundred feet 
above sea level in northern New England and the Sc, Lawrence 
VaUcy to only a few feet above sea level in southern New 
England. 
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A third factor to be considered is the diastrophic movement 
of the land mdependent of any effect of the ice. Such move¬ 
ments, while undoubtedJy an important parr in the Pleistocene 
history of many regions, have apparently played a relatively in¬ 
significant role in the late Pleistocene liistory of the east coast 
of Canada and the United States. 

In brief, pan of the region north of the Terminal Moraine ap¬ 
pears CO have been covered by a sea shortly after the retreat of 
the Wisconsin ice. Trac« of earlier marine Pleistocene deposits 
have probably, in most cases at least, been destroyed by the ac¬ 
tion of the ice. South of the Terminal .Moraine, there is little 
evidence of any warping of the land due to the ice. So, unti] it 
can definitely be shown that there has been movement of the 
land, marine Pleistocene deposits found near and above present 
sea level from New Jersey southward are best interpreted as of 
interglacial age, formed at a drae of higher sea level than the 
present. 

Let us now make a very hasty survey of the Pleistocene de¬ 
posits of the east coast of North America, and see if the mollus- 
can fossils in these deposits give us any indications of the climate 
prevailing at the time of deposition; we shall thus see if the niol- 
lusean evidence supports the geological history as previously 
outlined. 

JAMES BAY 

We shall start our survey in James Bay, the southern portion 
of Hudson Bay. James Bay today is brackish and contains a very 
small molluscan fauna. (Only five species were observed in the 
littoral or shallow water zones.) The Pleistocene fo«ils of the 
region, collected from bluffs along the tributaries of the Bay, 
up to elevarions of three hundred feet or more, consist of nu¬ 
merous species that are now living farther north in the deeper, 
colder and more saline waters of Hudson Bay proper. In addition 
to the fossils from the river bluffs, worn shells of many of these 



Plate \\ Fic, i-PitiStocenc fossDs indk^Dug wann wiitcr nbcjikicd from spoiS 
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same ^ecies are washed onto the beaches and were particularly 
noted OQ Charlton and Cary Islands, which lie about eighty miles 
north of the southern tip of James Bay. These moUusks (Plate 
V, Fig. 2), indicating a colder, deeper water, probably lived 
shortly after the retreat of the ^Visconsin ice from the region, 
when Janies Bay tvas considerably deeper than at present, and 
cstetided some hundred miles south of its present limit. The re¬ 
lease of the load of the ice caused the land to rise and the sea to 
withdraw to its prt^nt position.’^ 

NEWFOU NDLAND 

Certain parts of the island of ^Newfoundland arc covered lAdth 
a marine Pleistocene fossiliferous clay. The fossils are fewer in 
species than those from James Bay, and are all living off the 
Newfoundland coast today. Since in many places they overlie 
the till, they are probably also of post Wisconsin age. Some of 
the best material has come from the Bay of Islands region, on the 
west coast of the island 

ST, LAWRENCE VALLEY 

A marine clay is found throughout the entire St. Lawrence 
Valley from the Gulf almost to Lake Ontario. Molluscan fos^s 
are often very abundant and arc found up to about three hundred 
feet above sea level at Riviire du Loup and about five hundred 
feet above sea level at Montreal. In addition to the St. Lawrence 
Valley proper, this Pleistocene sea cxrended into numerous 

* For fating and btliliegrapliy see Richanis, Hdraee G. “Recent and neiMKCOc 
Marine Shdis of Janies Bay." Amct. Mid], Nat, 17, pp. 

Ajtme Schum^icktr. A. Grayt 

1 . Fmen wWrm fMuller)- 7- {Giiieliii). 

Uds (MOIer). fi. ^ 

+ Aftmc strina Leich, 9- resmdimiti (Muller). 

Cardhim Fabricius. # ^ j 

'For eeoloffy set espedalLy^ Culeman, A- P- **Tlne PlcHturme NwfouiiP- 
bud" jiMir* of GcoU vol. j4, pp. DalVn Pqstgiada] 

Wvp'tng of Ncwfoundliuid afld Nova Amen Jour. Scl* sen 5^*• 

pp. )Si-39[, (1911). For fnimi ae Rkhurds, Horace_G. ^Plcmuecne from 
Ncwfanndluid CoUccied by Eipedidons from PtuKctuu Um^’ersicy. Anwr. 
Midi. vd. iS, pp. 457-459t 
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branches, for instance op the Saguaney River to Lake St. John, 
up the Ottavi'a River to Ottawa, and south into Lake Champlain, 
extending as far south as Crown Point, New York and Chim¬ 
ney Point, Vermont. The fauna of the main part of this embay- 
menc is very rich and indicate a cold sea of some appreciable 
depth. Fifty-seven species are known from Montreal and about 
fifty species front Riviere du Loup, many of which arc now 
restricted to waters considerably farther north.* The fauna of 
the Lake Champlain region in New York and Vemtont indi¬ 
cates a shallow brackish sea with very few species, Saxtesva 
arctica Linn., Leda glacidk Wood and Macmm hdtbica Linn, 
being the most common.* 

These deposits are probably entirely of post Wisconsin age. 
The relieving of the load of the ice caused the land to rise and the 
marine waters, spoken of as the “Champlain Sea,’' to recede. The 
boreal character of the fauna indicates that the climate was still 
cold. In many places such as at Riviere du Loup, Quebec and 
Isle La Motte, Vermont, the marine deposits are interbeddod 
wth boulders and ouewash, suggesting that there was sdll con¬ 
siderable ice in the region at the time that this fauna flourished. 

“Folsom-like” points have been found in sand dune deposits in 
Vermont high above the shores of present Lake Champlain. It is 
possible that further study ivill be able to correlate this site with 
the “Champlain Sea” or with one of the high stands of the Gla¬ 
cial (freshwater) Lake Vermont, the ancestor of the present 
Lake Champlain. 


NEW ENGLAND 

Marine clays, similac to chose of the St. Lawrence Valley, can 
be seen at several places in Maine and New Hampshire, where 

"Se* Dawson, J. W. “Not« on the Poic-Pliooene GeoloffV of Carad*." 
Canadian. Nat. Quat. Jour. Sd.. nu, vol. 6, (1871). 

*Sce Goldring, Winifred. “The Chairplain Sea." N. Y, Stare Ali^uni Bull, 
nos. IJ9-/I0, m jj-94, (191s). Howell, B. F. and Rlchurds. Horace G, The 
Fauna of the ‘Chainplaia Sea* of Vermont." Nautilus, vol. jt, pp, 8-10. {1937)- 
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they overlie glacial deposics, presumably of Wisconsia age. The 
most complete faunas, obtained at Saco and Portland, Maine, indi¬ 
cate a cold sea and contain several northern moUusJis not at pres¬ 
ent living off the coast of New England. Marine fc^iliferous 
clays arc found up to two hundred or more feet above the sea 
in Maine;, indicating a considerable rise of the land brought about 
by the release of the load of the ice.® 

Fossils from this same post glacial sea are also known from 
noitheastem Massachusetts, but there appears to be no trace of 
any such sea south of the Cape Cod region, 

An interesting coUectioo of moliusks was found some years 
ago in subway escavarions in the city of Boston by Shinier.* 
Certain of the species of the moUusks were said to be rare or 
absent in the Boston region today and were suggestive of the 
coast of Virginia. Remnants of a fish weir were found in the 
same deposit. Shimer concluded r 


The remnants of the fish weir, excavated on Boylcston Street, 
giv^e evidence of man in the Back Bay region of Boston, probably 
looo to ^ooo years ago. He built this weir during a climatic period 
as warm as off the Virginia coast today. 


The glacial and post glacial history of the Boston region is 
somewhat complex as indicated by the studies of SJiiiner, Crosby 
and others.^ However, the significance of the warm fauna is 
somewhat uncertain. It may represent the warm “post glacial 
temperature ma.'dmum” for which there is some evidence in 
Europe; or it may merely represent a local warm sheltered cove, 


'For Pleistocene mollosks of Maine see: Clipp, F, G. *^0«iipl«ttjr of dw 
Glacial Period in northeasicm New Eiiglan<L" 6wl, Geol. Soc- Amcr., yol. iS, 
pp. $05-556, (i^oB). Utde, H. P. *'P!elstoeene and PiKT-PleisoMitt Geology o 
'VawrviUt, iVUintr" Bull. GmL Soc. voL sS, pp- 

'Shimer, W, “Fpsc-gJaciaJ Hi$tory of Boston” Proc+ Anier. AcaiL 01 
Aits Kid ScU voL yj, pp. (191^)* ,, ^ 

^See CroabVf IrvinE fe. “Evidence frotn Dnmdifis Cbilteming the 
History of Boston Bx^riT Bull. Gcd. Soc. Amcr. vdl. 4S^PP^ t3J-r58 
Crosby, Irving B. snd Lougeev Richard “Glacial Marguiil Shares and me 
kMinue Limk in MissschusettS.” Idtm, pp- 
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for it is now known that many of the so-caKcd warm species arc 
living much closer to Boston than Virginia, in fact they can be 
found in Massachusetts waters. 

Marine fossili/crous deposits thought to be older chan the 
Wisconsin have been reported by several ohscr\’cis in the Boston 
area, for instance under the drunJins. W'hile the inieiglacial age 
of these deposits has not been definitely demonstrated, and the 
moilusks reported are of little or no clunatic significance, never¬ 
theless at Sankaty Head, on the island of Nantucket, jMassachu- 
setts, there are deposits that clearly indicate a warm climate. 
The loscer part of the bluff near the lighthouse contains a fauna 
with several species of southern dbciibution that arc extinct this 
far north} the upper part of the blufi contaius a colder fauna 
with several species of Arctic or sub-Arctic aJEnides which are 
also now extinct in the region. The lower deposit is probably of 
interglacial age, while the colder fauna at the top may indicate 
the beginning of a colder climate and the approach of a glacial 
stage. From studies and correlations on Nantucket, Long Island, 
and elsewhere, it seems probable that the Sankaty Head fossils 
(Gardiners-Jacob formation) dare from the last major inter¬ 
glacial stage (Sangamon).^ 


LOXG tSLANO 


Pleistocene marine deposits are exposed on Gardiner’s Island, 
off the eastern dp of Long Island. Two faunas are recognized, 
one (in the Gardiners Clay) indicating a climate similar to that 
of the region today, and anotlrcr fauna, stratigraphically above 
the Gardiners (Jacob Sand) indicating cooler ocean temperature. 
The Gardiners clay is interglacial, probably the last, while the 
cooler Jacob is regarded as transitioriaJ between the mild inter¬ 
glacial (Sangamon ?) and the cold glacial stage (Wisconsin?)** 


■For fwna of SanLitj- Head tee Cushman. J. A. “Plebtocene Deposits of 
Head, Nantuctet." Pub Manoicket Maria MirdieU Ass vol j na r. 
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Similar fossils have been obtained ebew’here on Long Istand, 
cither in place or from water wells or excavations. 

NEW YORK CITY 

Excavations for subways, tunnels, etc., m the vicinity of New 
York Gt)' have yielded considerable data on the Pleistocene his¬ 
tory of the region. For example, recent e.tcavations for the Mid¬ 
town Hudson Tunnel have dernonstrated a considerable thick¬ 
ness of silts on top of the Wisconsin glacial drift in the Hudson 
River Valley. The fauna, consisdng of sixteen species of mollusks, 
indicates cool marine or brackish s^Titers with perhaps a slight 
transition to wanner conditions at the top of the deposit; these 
silts are best interpreted as post-Wisconsin in age. 

In a few places in the New York area, traces of prc-Wisconsin 
marine fossils have been found. Sometimes underneath the Wis¬ 
consin drift, and sometimes incorporated within the dll, we find 
fossils indicating a wanner sea. The most interesting evidence in 
this connection is the finding of coquina in the excavations for 
the Midtown Hudson Tunnd, This coquina resembles the co¬ 
quina now bebig formed in more southern waters.** 

SOUTHEHN ATLANTIC COASTAL PLAIN 

South of the Tcmunal Moraine, in other words from New 
Jersey southward, we find no evidence of post-Wisconfin seas 
on the present land. It is believed chat in this region the land was 
not notably depressed by the ice and drat the last invasion of the 
sea occurred in interglacial times. 

The Plcistoceue deposits of this coastal plain consist of a 
series of terraces with low bluffs or beach ridges at their land¬ 
ward margins. These terraces are apparently horiionca!, and the 
series ranges from twenty-five to two hundred and seventy feet 
in elevation. While a marine origin for all has been postulated, 

tocenc Munnc and GlicUl Deposits of New Jersey and New York." BdIL 

Gcol. Soc, Anicr^ vnL 47, pp. 389-338+ (i936)» 

“ MicCIliitock and Rklurds. Op- cit^ pr jip and platE 2^ 
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only the lowest terrace {Pamlico with shore line at twenty-five 
feet elevation) can definitely be demonstrated as marine. The 
Pamlico terrace is remarkably horizontal from southern New 
Jersey to Florida, and marine fossils are found in the deposits of 
this terrace at a great many places; no marine fossils have been 
found in the deposits of any of the higher terraces. 

The fauna of this tenace deposit (Cape May formation of 
New Jersey; Pamlico formation farther south) in all places indi¬ 
cates a temperature at least as warm as today and in many cases 
a warmer temperature, and is thought to date from the last major 
interglacial stage (Sangamon)See Fig. j for map showing 
extent of the Pamlico sea. 

In the deposits of the Cape May formation of New Jersey, 
such as those revealed by hydraulic dredging at Two Mile Beach, 
we find some fifteen species of nioUusks that are extinct in this 
region today, hut which are living in the warmer waters off the 
Carolinas or Florida. The remainder of the Cape May fauna of 
cighty-one species can be found in New Jersey waters today. 

In Maryland there is the famous Pleistocene locality at Wailcs 
Bluff (Cornfield Harbor) on the Potomac River, which was 
described by Conrad as early as 1830, Here again the fauna indi¬ 
cates a water temperature slightly warmer than that of the region 
today. 

Numerous similar localities could be mentioned in Virginia, 
North Carolina, South Carolina, Georgia and Florida. In all 
cases the fossils are found below the twenty-five-foot contour 
line, and in all cases the fauna suggests climatic conditions as 
Warm as or slightly warmer than those prevailing in the same 
latitude today. This temperature difference, is, of course, less 
marked in Florida. For in Florida waters today we find a very 


"Set Hofiw G. "Fiuaa of 
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rich marine fauna of sub-tropical affinirieSj and a shghc 

rise in che temperacure^ while affecting considerably the fauna 
of the region to the north of Florida, would probably affect very 
slightly the fauna of Florida itself. 

However, a few climatic changes in the fauna of Florida are 
indicated by die shells. A fauna from a well at Delray (near 
Palm Beach) studied by Vaughan*^ contains several ^x:cies now 
restricted to rhe Florida Keys and the West Indies. 

The marine Pleistocene deposits of Florida c<^uivjilent to the 
Pamlico formation are called the Anastasia formation, and con¬ 
sist l^ely of coquina. At Vero and Melbourne, Florida, this 
coquina underlies the Melbourne Bone Bed where the ^*Vcro 
Man" was discovered some yeais ago. 

If the coquina can be correlated with the Pamlico terrace, and 
if it thus dares from the last major interglacial stage, as appears 
probable from paleontological and strarigraphic studicsi the 
overlying Melbourne Bone Bed is either Wisconsin or younger, 
mcHt probably early post-Wisconsin.^^ 


GULF COASTAL PLAIS 

Sufficient work has not yet been done on the Pleistocene mot- 
lusks of the Gulf of Alexico Coastal Plain to obtain valid conclu¬ 
sions on the Pleistocene climate of the region. The marine shells 
Jus far collected from the Pleistocene of this coast-Florida to 
Tex^are practically the same as those living In the Gulf of 
Alexico today. On the other hand, a few Pleistocene fresh-water 
mo usks from Mississippi and Louisiana do indicate a slightly 
cooler climate than that of the region today. It is hoped that 
urt er studies and correlations of the marine and fresh-water 
P eiscocene deposits of this region will shed further light on the 
Pleistocene climatic history of the Gulf Coastal Plain. 
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CERTAIN RELATIONS BETWEEN 
NORTHWESTERN AMERICA AND 
NORTHEASTERN ASIA 

BY 

PHILIP S. SMITH 

Chief Alaskan Geolopn, Vmted States Geological Survey* 


Students of the early mlgratioiis of ntan and animals have long 
Fccognlzed the mingling of Asiatic and American aspects in many 
of the forms chat have come to their attention. Obviously the 
intermingling or close affinities of certain species or object from 
the rwo continents do not require actual land connections for 
their accomplishment, because birds and salt-water &hes or 
animals ini^t well pass unrestrictedly bcrift'een the tw'o under 
the existing conditions of separation. Present-day man with only 
his slcin boats frequently makes the passage from parts of one 
continent to the other with little hazard. Could early man have 
done likewise? Necessarily the geologist can give only a partial 
answ'er to this inquiry, because it calls for knowledge of early 
man’s mental processes which obviously the geologist dt^ not 
possess. He can, however, assert with considerable positivenes 
that since Tertiary rime at least the gap between the two conti¬ 
nents in the northern part of the Bering Sea area has not been ma¬ 
terially wider than the gap that now exists. Tlie greatest sub¬ 
mergence since the Tertiary in this general area of which there 
is evidence does not exceed 600 feet below present sea level. 
Submergence to this depth might have opened a new vraterway 
less than 4 miles wide a few miles east of Bering Strait, but it 

• PuUisb«d by ptnnkrioii of the Dirtcrar of the United S&iea Gedogieal 
Surrey, 
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would not have widened the present Bering Strait perceptibly, 
because Cape Mountain, America, and East Cape, Asia, the 
limiting bastions of that strait, rise precipitously to elevations far 
above that level. Within the strait there are three rocky islands, 
the latest of which, Big Diomede, is 4 mUes long and 1,759 
feet high. Thus there is no broad unbroken e.vpanse of water in 
the 56 miles that now separate the two mainlands. Instead, the 
longest stretch of open water is only 25 miles. This is of sig¬ 
nificance in trying to forecast early man’s reaction to this nat- 
nral gap. Standing on the highlands adjacent to Cape Prince 
of Wales, even in only moderately dear weather one can usu¬ 
ally sec plainly the outlines of Fairw-ay Rock and the Diomedes 
rnidway in the Strait, and in clear weather the Asiatic coast from 
East Cape southward for miles is disrinedy recognizable. It 
would therefore seem to require little more temerity for primi¬ 
tive man to have attempted to traverse this gap after he had ac¬ 
quired the art of constructing even crude w'atercraft than it 
would to make journeys of similar length along the coasts of his 
owTi continent. He would not have had to make a serious incur¬ 
sion into the realms of the mysterious unknown, for he would 
have long been familiar with the general appearance of these 
lands; nor would it have required navigating skiU and aptitude, 
because his objective could have been in plain sight throughout 
the whole journey. Bering Sea and the Arctic Ocean in this 
region are devoid of strong tidal rangc^a diurnal tide of a foot 
being perhaps the average range throughout a eonsidcrabJe area. 
As a result <^Jy man would have been able to disregard tides in 
his wanderings there. True, during the open season there is 
usually a strong current flowing northward into the Aicuc 
Ocean through Bering Strait. Such a current has doubtless ex¬ 
isted as long as the contiguous lands have stood with their present 
configuration and mght well have played a role in Transporting, 
perhaps involuntarily, from one continent to the other persons 
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or things. Probably few, if any, crossings in the immedkee neigh¬ 
borhood of the strait have been made on drift ice except through 
accident, because there the ice is usually most broken up and in 
most active motion. Farther from the straits the ice is usaally in 
larger fields and less mobile. To the south the big ice masses 
break up and disappear during the summer, but to the north the 
masses become more and more numerous undl finally they fonn 
part of the great perpetual packs that make an almost continuous 
expanse of ice to the pole. Deliberate crossing from continent 
to continent on the ice was probably not early undertaken by 
man and w'as accomplished, if at all, to the north rather than in 
or to the south of che strait. Temperate-climate dwellers who 
think of vast fields of sea ice as almost insuperable barriers to 
migration should realize that in reality this is ne'e a correct view. 
The ice surfaces allow fully as easy travel by sled or on foot as 
do the ordinary land surfaces, and near the margin of the ice or 
along leads through it there is almost alwap an abundance of 
animal life such as seal, W'alrus, w'hale, and fish that can be relied 
on for food or other uses. 

In contrast with che neatness of the two continents at Bering 
Strait, at other places they do not lie close enough to each other 
to be intervisible. For instaocc, the nearest land tie between the 
two mainlands by way of the Aleutian and Komandoiski Islands 
includes several gaps of more than too miles in width. Thus the 
distance from the Asiatic mainland to the nearest of the Komin- 
doiski group is 115 miles and from the easternmost point of that 
group to the w'cstcmmost point of Aim Island, the nearest island 
of the Aleutian group, is 175 miles. The overcoming of such 
distances necessarily requires far more seafaring skill and courage 
than does the crossing of the Bering Strait gap. Also, the Aleutian 
area lies far south of the zone in which extensive areas of sea ice 
fonn or reach during the winter, so chat that means of ferriage is 
precluded at the present rime, and so far as is shown by geologic 
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Records* was not available even during the greatest cxpausioii of 
ice during the Glacial period. Strong treacherous currents char¬ 
acterize the wateru^ays between the islands in the Aleutian 
group, and nigged water for snmll boats is to be expeaed in 
them at all tin^tes. Thus, crossing by this route would always be 
a precarious undertaking, calling for the exercise of exceptional 
seafaring skill and navigatirtg ability. 

It is not sufficient, ho\i^ever, to review the present condidous 
and to show that in places the mo continents have stood for a 
long rime about as near each other as they now are^ because 
certain relations of present-day animals and plants require closer 
intcrcommuoicationj and one rightly wants to know whether or 
not at some not too remote dme they stood closer together or 
were even actually land connected. Unfortunately, the geologisr 
is not yet able to give poarive ans^vers to these questions. Evi¬ 
dence of former higher stands of the land bordering this sea is 
not now Subject to direct observadon in this area because such 
records arc now covered by the sea. That certain parts of Seward 
Peninsula have stood higher in the recent past cannot be doubted 
in the face of the ph^’^iographic evidence of recent submergence 
of such embayments as the head of Norton Bayi Golofnin 
Sound, Imuruk Basin, Shishmaref LpSgoon, Eschscholtz Bay, 
Setawik Lake, and Hotham Inlet. The amount of the subsequent 
dowmward movemeut at these places has not been dererruined, 
though evidently the more recent movements have not been 
great. In addidon to this qualitarive evidence the mining work 
in the vicinity of Nome has afforded some quantitative measure 
of subsidence. Near Nome excavations that have been made at 
places to a depth of 30 feet below the present sea level have 
penetrated old beach deposits formed when the land stood at 
least that amount higher with reladon to the sea than ir now 
docs. It is true chat none of these bits of cvldenct mdicate much 
movement, but it must be remembered rhat they probably record 
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only a small part of the total movement that has taken place, and 
furrhernjore, that even a small amount of uplift would pro¬ 
foundly modify the present relations between land and water in 
the northern part of Bering Sea and the southern part of the 
Arctic Ocean because of the extreme shallowness of chose water 
bodies. The charts, shotving the depths of these waters, indicate 
that there are tens of thousands of square miles of the floors of 
these seas that now are covered by water l«s than loo feet deep 
and hundreds of thousands of square miles that are covered by 
w'ater less than 600 feet deep. Such shallow depths obviously dO' 
not partake of the qualities of ponions of true ocean basins but 
are rather to be regarded as slightly submerged margins of the 
continents. Plate VI iilusttaces the depths of water reported in 
various parts of Bering Sea and the Arctic Ocean, and shows chat 
throughout nruch of the area covered by these "warer bodies 
witbb joo miles nordi or south of Bering Strait the sea floor is a 
nearly featureless plain, practically all of which lies less chan 
too fathoms below the surface and considerable tracts of it less 
than 30 fathoms. In fact, from the specific soundings recorded 
on die Coast Survey chans it would appear possible that a course 
could be laid out between the two continents where depths of 
water not to exceed 10 fathoms {120 feet) might be found. 
Alovements of this magnitude w*ouId well be regarded by geolo¬ 
gists as insignificant. Certain calculations based on the amount 
of water withdrawal from the sea to furnish the ice of the greatly 
expanded continental glaciers of the past, place the lowerbg of 
the seas of the globe due to this cause alone as perhaps equiva¬ 
lent to twice rfus amount. Thus, Daly,^ sunimanzidg his own 
and his predecessors' investigations, reaches the conclusion that 
the amount of water abstracted from the oceans to build the ice 
sheets of the btest Pleistocene stage w'ould have low'ered the 

'Dalv, R.. A, The changing worid of the Ice age,'* pp- n-n. Yale 
Ptess. Uevf Haven, 1934, 
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ocean level over the globe soniething like Sj merere (approxi- 
imtcly 280 feet), and to build the jce sheets of the Pleistocene 
at Their ina.Kinium estcnt would have abstracted something like 
105 meters (approximately 345 feet). These figures are based 
on the assumption that the glaciers of the particular stage 
^alyzcd reached their maximuin extent contemporaneously 
throughout the world-an assumption that, while not correct, is 
sufficiently so for indicating the approximate scale of the phe- 
oomenori. Such removal of weight from over the ocean basins 
and loadmg of the ice-covered land areas doubtless would have 

so tended to cause some rise of the sea Hoots and consequently 
further shallowing of the water bodies. Though it is not possible 
to express the amount of these combined movements quantita¬ 
tively, It 1$ readily apparent that the result, if not offset by other 
eart processes, would have been sufficient to form extensive 
land connections between the two continents. Obviously, how- 
ever, the mete sufficiency of a process to accomplish a ceixain 
resu t IS by no means to be accepted as demonstrating that it 
actually effected that result. 

Other processes equally competent to have brought about 
land connections benveen Ask and America, and, not opposed 
by any known evidence, might weU be evoked by geologists. 
Thus It IS by no means unlikely that in the past there have been 
brmd watpmgs of the lands or sea floors produced by ocher 
rradjustments wttltin the earth’s crust which may have brought 
above water level in this area parts of what is now the sea floor. 
Indeed, warping of some of the old surfaces now above the level 
of the sea has long been recognked in Sewaiti Peninsula. Evi¬ 
dence of such movements are well recognized in some of the old 
bwied beachtw at Nome which now are found scores of feet 
above the elevation at which they were formed. 

D^pite the absence of tangible evidence of actual land con¬ 
nection there are thus a number of processes known to have 
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becft active, any one of which might have brought about the 
relatively minor changes that would he required to make such 
connections. The gcolc^ist, therefore, reviewing such evidence 
as is available and bears on the subject, can hardly fail to believe 
that it is more likely than not that such connections have oc¬ 
curred. However, if land connections existed, it by no means 
necessarily follows that early roan would have had incentives 
chat led him to utilize these connections for migration. To one 
who thinks of Alaska as a land of perpetual ice and snow and 
who, extrapolating that concept back into the time when much 
of the eastern part of the northern hemisphere was glacier ridden, 
consequently postulates even more intolerable conditions then, 
this is perhaps a real difficult^'. One who knows the real condi¬ 
tions; however, realizes that Alaska did and docs present incen¬ 
tives fO'r migration. Unlike most of Northern United States and 
practically all of Canada, in Alaska the glaciers of the Ice Age 
were restricted almost entirely to the mountain areas of the 
.Alaska and Coast Ranges in southern dAiaska and the Brooks 
Range in northern Alaska. None of these old glaciers deployed 
far into the lowlands beyond the fronts of these ranges, so that 
practically the entire central part of the Territory, an area sev¬ 
eral hundred miles from north to south and nearly 1,000 miles 
from east to west, at no rime during the Quaternary was glaci¬ 
ated. This area, roughly about thrcc-fifrhs of the Tcrritoiy, may 
well have been a haven and place of refuge for animals and 
plants forced out from other regions by the growing ice sheets 
of the Pleistocene. Indeed it inay even have connected with 
routes by which migration could at times have passed between 
the w'cstward encroaching ice sheets of eastern North America 
and those originating in the western mountains of that continent. 
Very likely such connecting routes were at times cut off by the 
coalescence of the ice sheets from these two centers, but when 
open they must have offered many advantages over routes sub- 
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jecc to the tempestuous waters of the octan or die hardships of 
overland travel through forbidding mountain tracts. Thus, in 
Alaska there were several hundred thousand square miles that 
lay beyond the margin of even the extensive glaciers that origi¬ 
nated in its tnountams, so that in that area was an attractive and 
not a repellant land, and the fossil remains of its then existing 
flora and fauna show that it could well have supplied the wants 
of many migrant people passing through or dwelling within it. 


EARLY MAN IN AMERICA: WHAT HA\Ti; THE 
BONES TO SAY? 


BT 

ALES HRDLICKA 

Curator of Physical Anthropology ^ United States NoAoral Museum 


Extensive experience with human remains in the Old ^Vorld 
teaches that whenever such remains approach or arc of geologi¬ 
cal antiquity, that is when they are older than the present geo¬ 
logical, climatic and biological conditions, they ^ow, at least in 
some respects, more primitive features^ and primirivc features are 
such as approximate the parts concerned to their early human or 
prehuman conditions. Even the skulls of five to three thousand 
years ago, while in geneaal much like chose of the less cultured 
man of today, show collectively, it is now known, more espe¬ 
cially in the teeth, the lower jaws and other facial features, dis- 
tinedy Ics advanced characters. On the basis of this the physical 
anthropologist is justified to expect that American specimens of 
presumably geological antiquicy should behave similarly. Such 
a dcmiand might possibly be thwarted by a rare individual ex¬ 
ample, but certainly not repeatedly or even invariably. 

The matter in America, however, is not so ample. It is 
complicated by the fact, less manifest perhaps elsewhere, that 
individual <k iills of recent and even the present-day American 
abongincs not seldom show features that arc more primitive, in 
instances even considerably more primitive, than the average in 
the white races. There are American skulls of recent date that 
are practically replicas of the Magdalenian and even of some of 
the upper Aurignacian skulls of the Old World and there are 




Early Man 


94 

occRsional skulls that in sonic of their characteristics remind one 
even of the Neanderfhalen. Should such spccimeiis he found 
under condinons suggesting geological age they could readily be 
taken on morphological ground as sustaining such a deter¬ 
mination. 

A few lines may here be useful as to the general status of 
recent American skeletal material. America in course of time 
received from Asia not one but several tj'pcs of the yellow- 
brown man. These tj-pes, while presenting a basic racial unity, 
differ as widely in the form of the skull as do the various 
contingents of the white stem. Almost every shape of the vaulr 
of the skull that is found elsewhere in the world—barring alone 
the negro regions—is represented also in the American Indian. 
The variety ranges from extreme dolichocephaly to hyper- 
brachyccphaly^ from low to high vault; and through all the 
other as well as the intermediary shapes. There are furdiet whole 
gamuts almost of variants in the breadth and length of the nose, 
the height, breadth, form and size of the orbits, development of 
the teeth and the jaws. And there is much variation in such 
characters as the supraorbital ridges, the suborbital (“canine") 
fossae, alveolar prognathism, and other features. There cannot 
but be expected, therefore, on the American continent great 
heterogeneity of cranial (not to speak of other) variants, and 
one or another of these not only may, but under the conditions 
must, resemble cranial types of older age, or of ocher parts of 
the world. 

These facts are obvious enough to the expert, but regrettably 
they do not as yet constitute a part of the necessary mental out¬ 
fit of all the younger workers in these lines and especially of 
those in coUatetal fields of scientific endeavor; which has re¬ 
sulted in serious errors and much unnecessary confusion. These 
conditions, moreover, arc not as yet sufficiently clear to many 
of our colleagues abroad where matters differ, and tllis has led 
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in the course of rime to niimerous disharmonies or misunder¬ 
standings. 

All the preceding condenses into three rccognlrions of impor¬ 
tance, so far as American aboriginal skeletal material is con- 
cernedj these are: 1) the jusri^ed eirpectarion* wherever a claim 
of geological antiquity of such remains and particiikrly of the 
skidl is concerned^ of generalked. not merely localized, and re¬ 
peated, not merely individual, primitive features; 1) the unre- 
Uabilicy, uath any single skull or skeleton, of whatever mod¬ 
erately primirivc features they may present, as decisive criteria 
of antiquity; and 3) the impossibility of artributing any of the 
possible American cranial variants to non-American racial 
groups, particularly to those of other than the yellow-brown 
stem of humanity. 

We may now pass in a brief review the skeletal remains on the 
American continent chat since 1918 have been attributed to 
geological antiquity. All previous finds of this nature have been 
dealt with in Bulletins 33 and 5^ ^he Bureau of American 
Ethnology^ and found wanting* 


MAN AND MASTODON IN FLORIDA 

All will recall the aunonneements in 1916 by Dr* E. H. Sel- 
lards, at that rime State Geologist of norida, of the discovery 
of ancient man near Vero, Florida. The origmal impressions, as 
in so many other instances, could not be sustained and had to be 
added to the already large category of plausible but non-provcn 
eases.* 

In 1953 and subsequent years new finds of somewhat similar 
nature began to app^x near Melbourne, about thirty miles north 
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of Vcro* Within three miles of the town of lYlclboume three 
localtrics were found by a lotal man, Air. G. L. Singleton, in 
which human relics were associated with the bones of extinct 
animals, Eixeavations on these sites were carried on first by Pro¬ 
fessor F, B, Loomis of Amherst, and later by Mr. J. 6. Gidley 
of the National Museum. The lay of the ground, the deposits 
and the finds were described by Gidley and Loomis.* 

The main locality where human remains W’crc found at 
the “Golf Club site, about two miles west of Indian River at 
Melbourne, on the east bank of the large drainage canal, and 
about loo feet southwest of the club house on the Melbourne 
golf course. The surface of the ground here was underlain by 
dghtecn inches to two feet of stratified deposits containing 
much vegetable matter and typical of the No. j bed of the Vero 
district. This bed was absolutely undisturbed until removed by 
the excavations. Below lay the No. z bed, w^hich at this place 
was shown to be about five feet thick and to rest on the No. i 
bed.” 

A crushed human skuU with its attached lower jaw w'as found 
here, in the upper part of bed 2. It was fiattened horizontally as 
if it had been pushed down into the sand from above; and over 
it lay, “undisturbed, stratified material” of the No. j bed. 

Dr. Gidley’s conclusions were summarized as follows: 

“From this reexanunarion of the fossil-bearing stream deposits 
at Vero Beach, and this detailed study of similar deposits in the 
Melbourne district, which has furnished important new evi¬ 
dence, it may safely be assumed that man, although of modem 
type, reached Florida before the total extinction of the mam¬ 
moths and mastodons. But that this arrival occurred far wnthin 
Pleistocene rime docs not seem probable. Mammoths and masto¬ 
dons are know'n to have survived in the Great Lakes regions 
up to the rime of the formation of the swamp deposits which 

* 'Toffiil Mnn m FlDridi^" Ajil J, Sei^ XH, September 1 ^ 16 , 2 
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followed the last retreat of the gladers in North America, and 
it seeins not improbable that a considerable remnant of the 
Pleistocene fauna survived the glacial periods in Florida and 
other localities of the southern and southwestern United States, 
and remained there after the great ioe sheets had disappeared in 
the North. However this may be Anally concluded, the pr^nt 
evidence as here interpreted seems to indicate quite clearly that 
the time of man’s first appearance in Florida should be placed at 
3 time much earlier than has hitherto been supposed, possibly 
early post-Plcistoccne, and that these people seem to have pre¬ 
ceded the Indians who built the mounds characteristic of the 
cast coast of Florida.” 

The one find that needs to be critically discussed is the 
crushed skull of the Golf Oub locality. 

The skull lay within nvo and one-half feet from the surface, 
possibly not over two feet—the account is not quite precise in 
this respect. This may have no significance, but the suggestion 
can hardly be escaped that this would be just about the depth of 
an average Indian ground buriaL 

The skull was accompanied by ‘‘pieces of finger, arm and leg 
bones.” In addition a clavicle lay in just about the position it 
would have occupied in the body (see Plate \TI). Details about 
these skeletal pans are missing, and there is no photograph chat 
would show their lay. ITic likelihood is that they represented 
what remained of a skeleton. This again rather suggests a burial. 

The deposits above the bones are said to have been undis¬ 
turbed. Such a conclusion is very risky in such deposits. Wide 
experience in excavation teaches that with many burials, Indian 
and others, after a few decades or scores or especially hundreds 
of years, all traces of disturbance disappear and thac there may 
be even more or less of secondary stratification over the remains. 
Only where the pierced materials were sufficiently heterogene¬ 
ous will signs of disturbance be permanent. 
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MiDcrdization of the bones is no safe criterion of antiquity; 
besides which the xMclboume bones are not mmcrallzcd to any 
great extent. The subject has been amply discussed in Bulletins 

and §2 of the Bureau of American Ethnology. In many parts 
of Florida in paniculart it is difficult to End human bones that 
have not suffered more or less of mineralization. 

The fossil animal bones found near the skull were all sii^le 
pieces or fragments, which makes it very probable that they 
were of secondary deposition and hence could not safely date 
the deposits in which dicy lay. Besides which there is al\vays the 
question as to just when such forms really became extinct in the 
region. 

The presence of arrow points, chips of flint and agate, and 
pieces of broken pottery in the same layer in which lay the golf 
course skeleton, speaks strongly for Indian origins. 

The Melbourne skull Anally, now reconstructed, though dc* 
feccivc, is evidence enough in itself. It is the skull of an Indian 
male, of advanced adult age, unde formed, bracbycranic, high, 
and, in general presenting the ordinary Florida mound Indian 
type and characters. 

In view of all the above, it Is difficult to see on what, legiti- 
macely, could be based any claim in the case of more than 
moderate andqulty. 


HOMO NOVUS MUNDUS 

In July, 1935, J. D. Figgins, for years now associated with 
claims of ancient man in the Southwest, published an ardcle 
under the title of "New World Man,”* in which he described a 
skull from a skeleton found thirteen and one-half feet deep in 
the alluvial deposits in a bank of the Cimarron River, eight miles 
from Folsom, New Mexico. 

* Procctdbgs of ihe Colorado Museum of Natural History, XIV, No. i, 4 pp^ 

4pl. 
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Later, in 195^, the skull was scot for csaniiiiarion to a number 
of American anthropologists, including the waiter, and the re* 
suits were published recently by Frank H. H. Roberts* The 
gkt of their conclusions follow: 

Heoton: “Crania resembling this specimen are to be found in 
the Southwest among the Utes and other tribes, and I am of the 
opinion that skulls of this general type occur sporadically in 
series of American crania from various parts of the country/' 

Hrdliika: “There is only one possible conclusion, which is 
that the Figgins skull is that of an American Indian O'f a some¬ 
what inferior type but of a type the elements of which are rather 
common in certain parts of California and other re^ons/* 

Shapho: “1 find no justification for setting up a new species in 
which to house this skull. It does not fail outside the range of 
American Indians/* 

Woodbury: “In the Faiute crania of Nevada and Utah “the 
same characteristics that distinguish Htmio novus vamdus are 
present although perhaps to a slightly less pronounced degree. 
There is a striking similarity between them," 

**¥ieistocevt^* Man m Southitn California 

In Science, December 4, 193 d (507-8), A. O. Bowden and 
1 . A. Lopatin, of the University of Southern California, an¬ 
nounce the discovery of a “pleistocene" human skull near Los 
Angeles. The specimen, with other bones of the skeleton, was un- 
canhed bv PWA workers in excavations for a storm drain from 
Los Angeles to the sea, “from a gray sandy clay resting imtnedi- 
atcly upon gravel some 13 feet below the surface/* TIrcre were 
seemingly no other specimens writh or near the bones, but * about 
1000 feet from the site where the human remains were found, 
several bones of a large animal (mammoth) were discovered. 
The fact that the human bones and those of the mammoth were 
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found in die same gealogica! strarum, which a geologist of the 
University concJuded to be Pleistocene, enabled the authors “to 
conclude that both the man and maimnoth had lived at approxi¬ 
mately the same time, i,e,, at the closing of the Pleistocene 
Epoch.” 

The skull Is defective, lacking the face and the frontal portion 
of the vault. It is mineralized. It probably belonged to a female 
well advanced in years. The authors have this to say about iti 
“In comparing this skull with other female skulls found b 
America it is seen that m breadth (131 mm.) and m bason- 
bregma height (131 mm.) it is rather close to the ‘Basket Maker’ 
cranium. The height-breadth index of the Los Angela skull is 
considerable—99,14; therefore, it should be classified as acro- 
cranial. On account of the damaged state of the Los Angeles 
skull it cannot be measured as to maximam length, but in all 
probability the skull is dolichocephalic. . . . The cranium ex¬ 
hibits no strikbg primitive features which would justify dasi- 
fication of its owner as a lower being. On the contrary, the brab 
box is decidedly human, and the individual is a representative of 
our species." 

It b hardly necessary to add that the claim of the specimen to 
any great age, both from the geological and from the anthro¬ 
pological point of view, is rather slim. 

THE HYPERDOLICHDCRANtC SKULLS OF THE SOUTHXVEST 

Since 1840, when Lund explored the caves of Lagoa Santa, m 
Brazil, there have been coming to light m South and later in 
North America,* exceptionally narrow, long, and high vaulted 
crania. Similar types have become known from the sambaquis of 
Brazil. Ten Kate, and m 1S94 Diquet, found them in Lower 
California. In 1917-19 Van Valin found the type near Point 

*Sce my ’*MdanesiiiJU «nd Auftmliins and di« People of America." Soiithsan. 
Misc. ColL, Waib., wiSi XClV, No. m. 
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BarrowJ 1 have mentioned its occurrence among the Debwares, 
the northeastern Algonkins, the Seward Peninsula, the norrhera 
and especially the Greenland and Labrador Eskimo, Since 1880 
they have been known from CoahuiJa,* since the nmctics from 
southeastern Utah* Within recent years they have begun to 
appear from various parts of Texas** as well as northern Coahuila. 
At the latest (1936-7) they are occurring, and not rarely, amoi^ 
the Algonkin crania from along the Potomac, 

This type of crania at first (Lagoa Santa) was regarded as 
very ancient, later on* as un-Indian. As a matter of fact it is a 
peculiarly American \’ariant, at times of probably mutational 
origin, wide-spread over this continent, and cither more or less 
recently extinct or reaching to our owm times. 


THE MINNESOTA MAN 

The essentials of the find are concisely expressed by Professor 
jenks, its sponsor, thus:” “On June »6, 1931, a human skeleton 
was found in Minnesota*' within ‘the iMissouri and Mississippi 
d rainag e area in undistutbed glacial deposits, documented by 
geological and historical evidence, whose morphology indicates 
an early primitive tj'^pe of Plomo sapiens. believe this skelc- 
TQH represents gliicia] man in America . . * an early type o 
Horno sapiens of primitive Mongoloid affinity. 

The details of the find are not as clear as would be desirable,” 
The first information, from a supervisor of the work (June 18, 

^Anthropological SoO'cy in Alaska, Ann. B, A. ashington, 

by Edwird Palnicr; described by Cordelia A- Seudley, -Anii. Rep. P«*- 
body Mu 5^ Cumbridge^ 18^4* 23J cc seq* 

^CataJ^c of Crania, U+S. Nat. .MuSh, v Stewart 

’" HooS^ CIL A.). Bull. Tex. Ajtb. 1 PaleonL Soc^ mh 
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*31) reads: “TKc men working on highway number 30 ha^’c 
found two human skeletons in a new cut, one of which was 
‘shallow,' near the surface. The other was ten to twelve feet 
below the surface in ‘clay silt.’ It was not found until ripped 
out by the scraper. They believe there were a good many bones 
of die skeleton. With it they found a piece of bone, eight or ten 
inchi^ long, with a hole in one end, and a shell which may have 
been used as a cup and w'hich had two holes drilled in it. TTicre 
w'crc also cither pieces of shell recovered.” 

Dr. C. R. Stauffer, 0 geologist sent out by Professor Jenks, 
rcpKjrtcd thus: The skeleton in question came from the middle 
of the highway (No. 30), The road had been finished and in 
use foe some time, but the clayey or sQcy material of this par- 
dcular cut heaved a great deal during wet weather. It wtis there¬ 
fore decided to plow a ditch along the center of the grade and 
fill it with gravel. It was during this process that skeleton No. i 
w'as unearthed. 

The skeleton was dug our by the road workers and “ail the 
men who were present agreed that the skeleton lay on the left 
side with the skull in the middle of the road, lying a little south 
of east and the remainder of the skeleton esfending tow'ard the 
west shoulder of the road. The face was turned somewhat up- 
w'ard so that the right part of the frontal was uppermost m the 
silt. The legs were bent slightly backward at the knees. The 
upper legs were just noticeably flexed forward at the pelvis. 
The right arm was bent at the elbow so that the forearm lay to 
the left in front of the vertebral column, and the upper arm svas 
on top of the ribs and vertebrae. The left arm was beneath the 
ribs and practically straight beneath or just in front of the body. 
It was noted that the skeleton appeared to be low'cst at the left 
shoulder, the legs lying slightly higher in the silt. It w'as estimated 
that the skeleton lay in the silt at a depth of ten inches below 
the grader blade, or about 3.3 feet below the road-bed.” 
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For cKe further history of the find and the results of its study 
it is necessary, due to lack of space here, to refer to the originals. 
The conclusions of Professor Jenks derived by him from the 
study of the skeleton, were as follows; "The measured and ob¬ 
served morphological characters of this skeleton proclaim it to 
be a primitive Homo sapiens, of an early type of evolving 
Mongoloid, already prophetically suggesting Americau aborig¬ 
ines, especially the Eskimo, more than the present Asian Mon¬ 
goloids. Minnesota Man represents a group of primitive Mon¬ 
goloids living in west-central Minnesota at the time the ioe of 
the last glaciation had retreated northward and westward only 
as far as tlie Big Stone Moraine, about twenty thousand years 
ago, m late Pleistocene tiine'*^ (p. 177). 

A painstaking comprison, point by point, of the Minnesota 
skuU with a fairly large scries of female crania of the Indian 
pople who up to some decades ago roamed over the territory of 
its discovery, leaves no room for any uncertainty as to Ib type 
and hence its appurtenance. The type is the characteristic type 
of the Sioux, which differs substantially from that of other 
North American Indians; and the skmU after the comparisons 
here recorded, which arc seconded by the visual observations, 
could not possibly be attributed by any expert worker to anj 
other people than the Sioux- 

As a Sioux, however, the skull and skeleton cannot be ^ 
sumed to be twentj', nor ten nor even a few thousand ye^ old, 
for on one hand the vast Sioux region has not shown hitherto 
any sites or accumulations which could represent any such 
period, and on the other hand it could not be assumed, without 
overwhelming proofs to the contrary, that the s^e type of 
American man could have remained in the same limited territory 
for such thousands of years and that without a modification. 

just how the skeleton came to where it was found in all proba- 
bhity can never be determined; but the evidence of the com- 
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plctcness of the remaihs and their lay indicates more a regular 
burial than an accidental involvement in the deposits. 

On the whole should a professional and experienced profes¬ 
sional physical anthropologist be gi%'cn the task of proving by 
its somatic characteristics the Minnesota skull and skeleton as 
ancient or e^^en really primitive, he W'ould have to give up in 
despair. The task would be impossible. 

CONCLUDl?tG REMARKS 

After all the preceding, there appears only one possible an¬ 
swer that physical anthropology can give to the question posed 
in the title of this discussion. This is, chat so far as human skeletal 
remains are concerned, there is to this moment no evidence that 
would justify the assumption of any great, i.e., geological, 
antiquity. 

Tt is gready to be wished that all our workers both in archae¬ 
ology and anthropology, and also, if I may dare to suggest, in 
geology and palaeontology, might find the opportunity to spend 
at least a season in Europe, particularly in France, the home of 
eariier man of ail periods, where his remains may be seen and 
studied to great advantage. Such a trip would constiture invalu¬ 
able sound basis for future American experiences with which 
they undoubtedly from time to rime will be confronted. 


FIRST PEOPLING OF AMERICA AS A 
CHRONOLOGICAL PROBLEM 


nr 

HERBERT J. SPINDEN 

Cursor of Prhrdthe and Frehmoric Art^ 
The Brooklyn Irutitute of Arts and Sderices 


XHrs paper reviews some of the general c\Hdence on the peo¬ 
pling of America. It does not concern the origin of man, or 
his earliest culture, which admittedly belong to the Old W orld. 
Rather it concerns the transfer to America, via the Siberia^ 
Alaskan bridge, of a racial di^'raon of Homo sapiens, or modem 
man, bearing the relatively advanced neolithic arts with the 
flint knife and the stone axe as accepted symbols. In other words, 
my thesis is that the red man was the first human to enter Amer¬ 
ica, and that he had the contemporary civil izadoii of nomadic 
hunring-and-fishing tribes of northern Europe and northern 
Asia. 

There is nothing verj' startling in this thesis. Few persons now 
venrure to argue chat man reached America before the last gla¬ 
ciation. Once there were high hopes of validating sporadic 
stone tools of outwardly primitive t^^pes, reported from many 
local irics, but not occurring in proper situations of geological 
antiquity. The battle for paleolithic American man, fought on 
the single basis of the typology of cools, without support from 
circumstances of deposition or from associated human bones 
below the present standards, was necessarily lost, and It seems 
unlikely that that battle can ever be re fought- 

Modern man first appeared in tbe Old World when the rein- 
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deer was browajig in the Pyrenees, and ice sheets covered a 
large pan of Europe and a still larger pan of America, tee-free 
territory in northern Asia was probably not humanly habitable. 
Indeed, if we plot on a map the sites of lower paleolithic age, as 
well as those of the Aorignacian, Solucrean and Magdalcnian 
stages of Old World human cultures, we find a consistent north¬ 
ern demarcation of the early human range in both Europe and 
Asia even when we pass into non-glaciatcd territoiry. This de¬ 
marcation in itself niics out invasion of America till relatively 
modem times, 

It has often been said that man is by nature a tropical or sub¬ 
tropical aiumal and that his entrance into the more rigorous 
climates was only made possible by clothing, shelter and other 
adaptations outside his own body. The farthest north definitely 
determined for a lower paleolithic culture lies about 54* nor^ 
latitude, near the River Nidd in central England. In southern 
Siberia upper paleolithic remains occur a litrie beyond jo* on 
the Ycnessej and at 5j“ at Mal'ra near the outlet of Lake Baikal, 
But the portal to the New World lies at the Arctic Circle be¬ 
yond a no-proof barrier zone a thousand milts deep extending 
clear across the Old World. It is not until w'e come to the Mag- 
lamosc culture phase of the northern mesolithic, when forests 
were rcclothing old tundra zones and the ice was retreating 
rapidly, that we find proofs of man's invasion of sub-arctic 
territories. 

Before an ice-free road to America can be hailed with any 
degree of sadsfacdon as a factor in the peopling of the New 
\\'orld, it must be shown that man was prepared to travel that 
road. Nor can w’c wisely infer that man's habitat extended to the 
Arctic foreshore until traces of his habitations, his tools, or liis 
bones are discovered in high latitudes. I am aw'are that Mcnghin 
has postulated a northern bone culture but on theoretical rather 
than positive grounds. 
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During mesolithic dmc the stages of northern invasion are 
clearly documented. This advance covered Denmark and finally 
reached Esthonta and die Gulf of Finland, or let us say 60® 
north latitude, still well short of the Arctic Circle. We now find 
a really notable correlation of evidence collected by various 
sclcnccs—changes in shore lines and in the character of Baltic 
waters, changes in the forest cover, changes in climate. Men 
now live a fishing and hunting life by forest and stream. Already 
hardy frontiersmen are pushing along the strandvi'ays of Jut¬ 
land, Gotland and Norway as the Gulf Scream melts back the 
exposed glacial front. During the period of Ancylus Lake the 
Duvensee, Maglamosc and Kunda phases, each reach a little 
farther north. New implements appear which lead upward to 
American Indian technology; but the road is still a long one to 
travel. We may safely reconstruct canoes from paddles, we have 
harpoons and fish hooks, bone daggers with sidc-hafted Hints, 
long-toothed combs and a little amber jewelry. The axe is in. 
process of evolution and whether its origin is placed in the 
Baltic area or in some more southern area it pretty certainly 
belongs to forest peoples. 

In the Littorina time of the salt water Baltic the kitchen 
middens show a cultural stage which is transitional to the true 
neolithic with the crudest of stone axes. The full neolithic tech¬ 
nology does not appear to have reached the Arctic till about 
1500 B.C., if as early. 

We should remember chat the microlithic tools teally have a 
wide dispersal In Europe, Asia and Africa. The Maglamose is 
but a Special phase of a wide manner of human adjustment, 
which everywhere is pre-agricultural although the last southern 
phases of it may indicate the borderline of grain-gathering econ¬ 
omy, Mcnghin is right, I think, in his insistence that one order 
of man’s cultural evolution ended with the Mousterian and that 
the upper paleolithic and the mesolithic should be combined to 
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ma ke a ^ond order. Homo sai»ens was fitted to accept frwh 
in sodal adjustment with the result that differentiatioii in 
his material and immaterial achievements became more pro¬ 
nounced* Miss Garrod says: “The Natufian, in spite of certain 
general features common to the great majority of microlithic 
industries, is definitely original, as indeed might be expectedt 
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since by this rime local differenriation all over the world is much 
more marked than in earlier periods/* 

Origin of the neolithic in connection with an agricultural 
complex id Egypt., M^opotamia> etc., may call for earlier dares 
than those of the full neolithic for hunters and fishermen in 
high northern latitudes. Bur the peopling of America demands 
first of all the peopling of northern Europe and northern Asia* 
The classical setting is far removed from this purpose. 

Socially speaking, neolithic arts mean sedentary life with 
leisure and specialized activities. Realistic and decorative designs 
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are used rhrougKout the entire epi-palcolithic period to improve 
the game supply and lay ghosts^ and no great change is needed 
to make the philosophy fit an agricultural regime. Hunccr^s 
magic and macenuty magic shift in part lo agriciiltura] purposes. 
The cult of the dead^ with cenieteries near villages, changes from 
disease prevention and other contaminations to the idea of re¬ 
birth and rejuvenarioiL It is clear that the Indians earned to 
America the animistic doctrine* 

The time limits of the neolithic on the Mediterranean cannot 
be understood as establishing maximum and minimnm dates for 
eastern Asia and perhaps the best point of attack on Far Eastern 
chronology is found in rhe start of the Chinese bronze age. 

In recent years there has been a remarkable advance in knowU 
edge of early China^ first concerning the occurrence of truly 
neolithic ait and secondly concerning the formation of the 
Chinese national style in both pottery and bronze* At Anyang, 
capital of the Shang Djmasty^ a neolithic substratum has been 
revealed. The painted pottery on this level shows little relarion- 
ship to the white modelled pottery on the level of the earliest 
bronzes. But a layer of plain black potrerj^ separates the two and 
very recently^ according to Creel, deposits of this black ware 
hnve been found at a new site which furnish evidence of transi¬ 
tion leading up to the white ware bronze age designs* 

The existence of a Chinese neolithic stage was first demon¬ 
strated by Andersson in 19^^—^he now fatnous Tang shao cul¬ 
ture with painted pottery in a bold primitive style. This was In 
Honan; afterwards sites in Kansu and other provinces were ex¬ 
plored and the matetial divided into early, late and middle^ now 
supplemented by a transitional style already discussed. Anders¬ 
son Isolated from ordinary household pottery a special mortuary 
style which may take its patterns from those on antecedent 
burl.1l matting* Connections betw'ecn these northern Chinese 
wares and the pottery of Anau in Turkestan, Tripolye m souths 
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cm Russia and the Baltic pass^ige graves sctm fairly certain, the 
general time level of the western material being 1200-1800 B.C. 
in the Chronalogii^al Table of Prehtnory of Burkltt and Childep 
Andetsson himself first suggested 2500 B>C for middle Yang 
shao but Menghin reduced this to less than 1000 B.C. The bronze 
age at Anyang begins at about 1400 B*G The rapid natiooalkric 
evolution in northern Chim finds a parallel In the sudden blos¬ 
soming of the sophisticated Maya art out of the naive products 
of [he first American farmers on the Archaic level 

Although Japan was connected the mainland during the 
Pleistocene period only one very doubtful paleolithic find has 
been reponed and no mesolithic ones. On the other hand over 
ten thousand neoUthic sites are listed as well as very numerous 
eneoUthic and iron age ones. The cncolithic archeolc^ marks 
an invasion from Korea; it is followed quickly by the iron age 
beginning about 200 A^D* Schncll show^ that a demarcadon 
through Lake Biwa in central Hondo puts ninety per cent of 
the neolithic dtes on the old Ainu side. 

Only neolithic remains arc found in the Kunles and Kam¬ 
chatka, most of these being decidedly recent neolithic. iSi either 
Jockelson nor Bergman could find paleolithic or mesolithic re¬ 
mains. Jockclson himself believed that the American Indians 
had entered the Kew World during an interglacial period but 
he admits failure to find e^ddence of early man in all of eastern 
Siberia. 

Petri calls the earliest finds in the region of Irkutsk Magda- 
lenian, using harpoon points for this dcccrmioarion. Recently 
the rather eccentric figurines of Mai^ta have been unearthed* 
Jockelson^s general comment is: *Tlus diversity of fornis be¬ 
longing to different stages Oif culture and occurring together 
appears to reveal a specific peetdianty of the Siberian paleolith, 
as the mixture of ancient and new'er style comes forth in the 
excavations of many investigations^** 
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Admitted typological mixture calls for datings on the btest 
Ingredients. Examples of the mesolithic bone dagger set 'with 
dint flakes have turned up on the so-called paleolithic level—an 
instmnient also documented from the Chinese-Tibetan border. 
Perhaps the early culture of southern Siberia is really part of a 
mesolithic platform established on the northern limits of the 
earlier human arts. 

An ancestral culture of the American Indians exists in neo¬ 
lithic cemereries along the Angara, outlet of Lake Baikal. At 
Kitoi, Rasputin and other sites, polished celts, chisels, knives and 
toggles mostly of nephrite arc found in ancient shallow graves. 
Also there are harpoon points, fish hooks, needles, awls and 
spoons of bone as well as bone saws and daggers edged with 
flint, tools of chipped flint and objects of soapstone. There are 
grooved arrow polishers of sandstone, rubbed pebbles of ocher 
and ocher-stained skeletons. Also a little plain and basket- 
marked pottery is found as well as copper and sculptures repre¬ 
senting fish. 

The ongins of this southern Siberian neolithic are pretty 
clearly in the west as is indicated by the distribution of comb- 
marked pottery in northern Europe, ocher graves tn southern 
Russia, etc. From Lake Baikal region a water road along the 
Lena leads practically half way to East Cape, Other possible 
routes are by way of the Amur and the coast. 

Turning to America we find everywhere neolithic remains at 
the bottom of the cultural scries. Folsom and Yuma blades pretty 
clearly belong in this category showing a skill in chipping un¬ 
equalled during the mesolithic. 

General arguments sometimes used to increase American 
antiquity relate to food plants and the diversity of languages. 
But neither is conclusive. American food plants form a botaru- 
cally independent group farther removed from wild types than 
food plants of Europe, Asia and Africa. More intensive breed- 
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ing over a shorter period could hive produced this effect tinder 
ceremonkl controls. The accepted tree-rittg calendar of the 
Southwest allows a thousand years for die evolution of eight 
or more segregated types of maize among the Tewa. In a much 
shorter period the Navajo forced maize to germinate when 
planted as mnch as thirty-two inches below the surface in dr}’’ 
stream beds with a little subflow. 

As regards the language problem Franz Boas suggests that 
language capture has oversimplified the old conditions in parts 
of the Old World and the New. Far from the evidence support¬ 
ing the idea that languages anciently of wide distribution have 
differentiated locally, it supports the contrary aigument that 
several far-flung stocks have absorbed others by acculturarioiv 
with the old diversified condition maintained in sluggish areas. 
It only remains, then, on the linguistic side, to postulate that 
America was populated by tribes formerly occupying a deep 
sector of the Old World with its apex at East Cape, this popula¬ 
tion being already differentia red as regards speech. 

In the halls of the Academy of Natural Science of Philadel¬ 
phia is displayed new evidence on the extinction of great animals 
which survived the last glaciation. When did they die? 1 ask the 
paleontologists if they have a time scale, by w'hich the last sur¬ 
vivors of this pleistocene fauna can be dated, a time scale which 
has a presumprion of accuracy equal to that reached hy Old 
World neolithic chronology, more precisely by the date of the 
introtlucdon of this culture into America. After all there arc 
bones of elephants at Anyang in China and an extinct giraffe is 
pictured in a Mesopotamian bronze. Also some of the extinct 
animal remains from our owti Southwest arc remarkably well 
preserved. 

1 appreciate the part which geology and other sciences have 
played in the formation of sequences for man's early evolution. 
However, dcmaicadon between an earlier vague clironology of 
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hiumn culture, based on the Qme scales of glaciologists and 
climatologists, and a later more precise time count of centuries 
or years mdng on historical evidence and on far-reaching com¬ 
parisons in art, falls more or less on the end of the mesolithic 
period and the beginning of the neolithic period in southern 
Europe, northern Africa and the Near East. Not that we actu¬ 
ally find written history in southern Siberia where ancestral 
phases of the basic American Indian cultures can be located, hut 
\vc do find neolithic archeology common to northern Europe 
and nonhem Asia, which can be dated by reference to ante¬ 
cedent or contemporary cultures in more southcriy parts of the 
Old World, where truly historical chronology exists. 

Our own West, from which the demands for wenty-thou- 
^nd-years-ago Indians mostly come, when only four thousand 
years are available, may have acquired an mferioricy complex on 
fresh-turned earth and fresh-cut trees which seeks an over-com¬ 
pensation in time through super-abundant antiquity for Ameri¬ 
can arcbeology. 


PLEISTOCENE GLACIAL STRATIGRAPHY OF 
NORTH AMERICA 

BY 

PAUL MaoCLINTOCK 
Professor <sf Geography, Prineeton University 


iSTRODUCnoy 

Due to the fortuitous combination of several factors, it has 
been possible to establish rather confidently the glacial sequence 
in North America. The ice sheets radiated from four major 
centers. The intensitj' and extent of spreading from the different 
centers so varied at different times that the respective drift sheets 
and moraines overlap and cross each other. This facilitates corre¬ 
lation, partlcnlariy of the youngest, or Wisconsin, group of de- 
poats. Glaciation of the Middle West took place on a plain 
which, within the United States near the margins of the drift 
sheets, acquired great deposits of drift with very little glacial 
erosion. The record of earlier glaciations, therefore, has not 
been entirely destroyed by subsequent Invasioits. Furchennore, 
the relatively soft sediments of the bed-rock in this same region 
have yielded abundant material to produce stout moraines and 
thick drift sheets. Finally, the Middle Western States have been 
cut by streams into steep-sided valleys, whose walls in many 
places lay bare the story of the Pleistocene glaciation. 

Interpretation of interglacial deposits Is one of the major con¬ 
cerns of the glacial strarigrapher. TTiey consist of the weathering 
profiles of drift sheets, of loess sheets, of organic material, and 
of water-laid depcsits such as stream, lake, or ocean. Of recent 
years, the profiles of weathering of drift sheets have proved to 
be exceedingly useful for correlation purposes. Loess sheets are 
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being used to considerable ad'^'antnge and should become of 
major importance when ftirure study shall fix their stratigraphic 
positions and geographic distributions. The knowledge of the 
invertebrate fauna of the io«s sheets is pretty full while that of 
the vertebrate fauna is making rapid progress. Study of the 
Pleistocene floras^ however, has received comparatively little 
attention in America. Tlie older incerprctation that extensive 
gravel deposits, such as the Aftonian gravels, are interglacial in 
age has not been verified by more detailed investigations. They 
are now considered to be mostly of ouwash origin and hence 
of glacial age. However, when sand and gravel deposits near 
the ocean contain warm water marine fossils, the evidence, of 
course, points to on Interglacial age. Based upon these various 
phenomena, a current classification Includes four glacial and 


rhree inrerglacial episodes. 
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This, the earliest drift sheet, has been found below Kansan 
drift in Iowa and the adjacent parts of Illinois, Missouri, Kansas, 
and Nebraska. It emerges to become the surface drift m places 
in Missouri, Kansas;, Nebraska, and Wisconsin, It is confidently 
recognirxd as one of the major units of the Pleistocene column 
because it is separated from the overlying Kansan drift by inter¬ 
glacial deposits, particularly gumbotil, which must have taken a 
very long rime to form. (Fig, 6.) 

Aftonisn 

This interglacial intcrt'al is recorded by thick soil pro files in¬ 
cluding gumbotil which in southern Iowa is 6 to 8 feet thick, 
also by peat deposits, by some stream-laid material, and by loess. 
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KANSAN 

This drift sheet occupies a large surface area in lo\va and the 
adjacent parts of Nebraska, Kansas, and Missouri. An old drift 
sheet below the lUinoUn drift of Illinois and Indiana, and emerg¬ 
ing from beneath the M'isconsin drift in Pennsylvania and New 
Jersey, is believed to be Kansan in age. (Fig. 8.) 

Yarvioutb 

Interglacial deposits of this age, lying between Kansan and 
llli nninn drift, are best known in eastern Iowa and south central 
Illinois. They consist of deep soil, including gumbotil 8 to ta 
feet, peat, gravel, and loess. As judged by the thickness and per¬ 
fection of the weathering profiles, this was the longest of the 
mtetglacial intervals. 

ILLINOLAN 

This drift sheet lies at the surface in Illinois, southeastern Iowa, 
southern Indiana and Ohio. A fringe of what is thought to be 
the same drift emerges from below Wisconsin drift in eastern 
Pennsylvania and northern New Jersey, (tig. 10.) 

Sangamon 

This uiter\'al is marked by deep weathering of the lUinoian 
drift, by conriderable erosion, by accumulation of peat and some 
fluvial deporits, and by the deposition of a widespread and thick 
blanket of loess. The interval was long enough for (a) the lUinoian 
drift to be w'eathcred to a deep profile, including 5-6 feet of 
gumbotil on fiat places ^ (b) the w'eathered drift to be consider¬ 
ably eroded; (c) a blanket of loess to be deposited unconform- 
ably on the eroded drift; and (d) the loess to be weathered 
to a mature profile before the onset of Wisconsin glaciation. 

WISCONSIN 

This, the last drift sheet, is naturally the most widespread at 
the surface. It extends from the Pacific to the Atlantic. But this 
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large area is not to be clinugbc of as being covered by a single 
simple sheet of drift. Evidence from the distribution of moraines, 
from distinctly different characters of drift, and from the study 
of the routes of Icc-transponed materials, show's that the ice 
sheets were very lobatc and that the lobes had complex histories; 
advancing, receding, overriding, etc., at different times and in 
different places. Furthermore, this gladation started with icc 
radiation from the Kcewatin center into northern and eastern 
Iowa. Following this, the active center of radiation became the 
Labradorian center with lobes pusliing into central llllnoSs. 
Slightly later, ice from the area south of Hudson Bay spread 
southward and southeastward to override territory from central 
Ohio eastward that had not been previously covered by Wis¬ 
consin ice. And finally, dominance of radiation returned to the 
Keewadn center to spread the last of the W^lsoonsin drifts in 
low'a and the I>akotas. It is upon this succession of events that 
a current classification of Wisconsiii drift is established, 

CLASSIFICATION OF THE WISCONSIN DRIFTS 

j. Late Mankato (Gray drift) 

4. Early Mankato (Red drift) 

Forest bed of Wisconsin 
3. Cary drift 

'Tazewell loess 
3. Tazewell drift 
Iowan loess 
I. Iowan drift 

t, loAvan drift is a thin stony deposit in northeasicm Towa and 
southeastern Minnesota, and northwestern Iowa and southwest¬ 
ern Minnesota, of Keewatin dcrivadon. (Fig. 12.) 

2. Tazewell drift occupies a considerable territory In Illinois, 
Indiana, and Ohio. It is deposited as thick drift with a series of 
stout moraines both at its outer margins and within them. In 
Illinois for instance, there is the Shdbj'viile, Champaign, Bloom¬ 
ington, Normal, Farm Ridge, Alarseillcs, Minooka, and Marengo 
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moraines with gentle ground moraine between them. Some of 
the moraines are recessional moraines, hut most of them are the 
end moraines of re-advanccs of the Ice afeer what appears to 
have been considerable withdrawal. Tazewell drift is largeljr of 
Labradorian ori^. (Fig. 13.) 

3. Considerable erosion of the Tazewell drift W'as followed 
by reforming and re-advance of ice to deposit the Cary drift in 
Wisconan, Illinois, Indiana, Michigan, and Ohio. The strongest 
center seems to have been the Patrician, This drift sheet, again, 
is marked by a series of stout terminal moraines interspetsed with 
gentle ground moraine. (Fig. 14.) 

4. Early Mankato drift is found in ^Visconsin, Michigan, and 
Ontario. In eastern Wisconsin an important forest bed separates 
it from the Cary drift below. In Wisconsin this drift is red in 
color showing its derivation from pre-Cambrian iron-bearing 
rocks, (Fig. 15.) 

5. The drift of the Dakota and Des Moines lobes comprises 
the Late Mankato. It Is of Keewatin origin, is gray in color, and 
definitely overlies the red drift of Early Mankato age, (Fig. 16.) 

LOESS SHEETS 

Aftonian. Only a few places arc known w'here loess has been 
definitely established to be of Aftonian age. But enough is known 
to conclude that there was a fairly widespread deposit of fos- 
siliferous loess formed during this Interval. 

Yannomh, Loess of this age is known from many places. Ex¬ 
posures in Nebraska, Iowa, and Illinois show that it was prob¬ 
ably a w*id£Sprcad deposit at one rime. A fauna of 18 species of 
typical loess fossils is known from Fulton County, Illinois.' 

Sangmnon. During this interval, one of the greatest sheets of 
loess Was deposited. It is known to extend from western Kansas 
and Nebraska acro^ Iowa and Illinois and well into Indiana. Its 
age is late Sangamon, for Illinoian rill was weathered to gumbo- 

^Balcer, F, G. Tnm. 01 . Acad. Set, 1^19, PP- 
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di, and this in turn dissected, before the calcareous loess was 
deposited. However, it was not formed at the veiy end of the 
Sangamon interval because k was leached and weathered several 
feet before fresh Iowan drift, or Iowan loess, was deposited on 
it. It is characteristically a reddish faro’wn color, which Lugn’ 
has suggested sho\t'5 it to have come from the Red Beds to the 
southwest. It is known as the Loveland loess from the type local¬ 
ity at Loveland in W'cstem Iowa. (Fig, 9.) 

Iowan, A loess sheet lies upon the Iowan drift. Since no weath¬ 
ering of the drift cook place before the loess was deposited, the 
latter is considered as having accumulated as the ice waned.* 

T azewell. In west central Illinois, Tazewell drift lies on Iowan 
loess but is itself mantled by fairly thick loea, designated as 
Tazewell loess. Beyond the outermost moraine of Tazewell age 
the two loess sheets form a single mantle of loess which as yet 
we have not been able to subdivide. This latter combination loess 
sheet has been knowm as the Peorian loess. It seems likely that 
as detailed work and techniques advance difiFerentiation wUl be¬ 
come pcssible. In a few places, as in southeastern and west- 
central Illinois, it has been possible to distingiiish an upper and 
a lower buff loess. 

Peorian loess. This is the most widespread and thickest of the 
loess sheets. It extends in a great belt from western Kansas and 
Nebraska across Iowa, Missouri, and Illinois, and down the Mis¬ 
sissippi to the Gulf, ft ranges from over 200 feet thick in western 
Nebraska to a feather edge at the east, where it becomes lost in 
the soil profile. It is thickest not only at the w^cst but also neat 
the margins of the Iowan drift and near the major stream valleys 
of the region. {Fig, h.) 

' Lugti, A. L. PcRdiul comtnuninition. 

* There is some discussion of the si^ificance ol a pebble conccntltiee at the 
contact beni'een till and loc^ but it bes beyond the scope of the presenr paper- 
See Kay, G. F. “The Reladve Ages of the Iowan and llUnoiaii Drift Sheets." 
Am. Jour. Sm., Jth Scr., vol. ifi, pp, 19*8. And, Am. Jour. Sci., jth 

v-ol. 31, pp, 158-171, 19JI. And Leveren, Frank. "Lovdond Loess} Pre-Ulinoian, 
pre-Towaa in .Age." Sbcnce, oi, voL dp, pp, jjl-jjr, 1919^ 
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Fost-Peorim hat. In central Nebraska (Custer, Logan, and 
Lincoln counties) a three-foot black soil separates the bufl 
Peorian loess below from slightly grayer loess above. The latter, 
in places, is from 50 to too feet thick. Whether or not this loess 
is of Tazewell age is still an open question. 

LATE-CLACIAL AXD POST-GL.ACIAL 

In Europe, the Late-glacial episode, subdivided into the 
1. Daniglacial, 2. the Gociglacial, and 3, the Finiglacial, repre¬ 
sents the time of dcglaciadon. During this episode, the single 
ice cap was progressively waning. The episode ended, accord¬ 
ing to Dr. de Geer, 6000 B.C. wth the beginning of Post-gbdal 
time. Unfortunately, the story of Wisconsin glaciation in North 
America was far less simple. As has been pointed out, the mul¬ 
tiple centers of ice radiation acted at somewhat different times, 
lee waned from central Illinois while it reached a cUmas in 
eastern Ohio, and 'waned from Ohio while it reached a 
in Iowa and Dakota. As a result, what would be called Late- 
glacial time in one area would be contemporaneous with glacial 
time in another. It might be contended that the duration of this 
overbpping may be a small fraction of the major period of dc- 
glaciation. But judging by the amount of erorion of valleys in 
north-central Illinois, about ten times as much erosion took place 
between Tazewell and Late .Mankato time (i.c,, while glacbl 
conditions still caused the Great Lakes drainage to use the Qii- 
eago outlet at the Glenvvood level) as has taken place since. If 
this line of reasoning be valid, Late-glacial time in central Il¬ 
linois was long and important but was at least bigely contempo¬ 
raneous with gbcial time in the Dakotas. “Latc-gbeial' still finds 
use in America if properly understood, but such a purely de¬ 
scriptive term as “Dcglacial” might find an equally useful niche 
in terminology. During the bter part of the Wisconsin, from the 
Cary substage, and for the rest of Late-gbeial O'r Deglacial time, 
the history of the Great Lakes and the varve deposits of New 
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England furnish chronological landmarks by means of which 
events may be fairly well dated. 

Post-glacial time iji Norrh America has as yet few correlation 
landmarks. The study of peat bogs seems at present the most 
fruitful line of investigation. Auet^ finds that in southeastern 
Canada there was (j) a dry and warm period^ (a) moist period; 
(3) a dry warm period; and {4) the present moister and cooler 
period. This corresponds well with the Post-glacial chrooolog)' 
found in the peat bogs of nonhwest Europe, Whether this 
chronology will be found applicable to other parts of North 
America remains to be ascertained. 

PERIGLACIAI. AND PStUDOGLAClAL MATERUL 

Archaeologists have need for detailed interpretation of a group 
of deposits which have been rather neglected by geologists, 
paiticularly in America. These include periglacial material such 
as warp, structure boden, contorted ground, solifluxional mate¬ 
rial and all frost-heaved ground formed when virtual arede con¬ 
ditions pertained. They include also materials formed under 
drier conditions, such as loess, loam, and ventifaccs. And lastly, 
they include such deposits as slope wash and all types of allurial 
accumtilarions. All of these types are to be interpreted along wdth 
an understanding of the soil profile so tliai mistakes in date and 
mode of implacement of artifacts may be avoided. 

BIBLIOGRAPHY 

Since it would be burdensome to list all the important ppeia 
w'hich have been dranm upon, the reader is referred to the ex¬ 
cellent bibliographies in “The Last Glaciation” by Eimst Ante vs. 
Amcr. Gcogr. Soc., No. 17, 1918; "Das EisjieicaJter,” fay Paul 
Wolstcdt, 1929; “Outline of Glacial Geology,” by F. T. 
Thwaites, 1935; and the bibliographies of North American Geol¬ 
ogy by the U. S. Geological Sur\'ey. 

*Auer, VaiDo. ^Pcai Bogs la Souibeasiem Qnaiffl," CginaJino Dept. MlneSi 
Mem. i6i, 32 193^. 


CLIMATE AND EARLY MAN IN NORTH 
AMERICA 

BK 

ERNST ANTEVS 

Rusearch Afsociste, Carnegie Institution of Washingtofi 


Changes In cHtnate deeply afTected andcni: man« 

In Europe the development of the Pleistocene ice sheets and 
glaciers forced man to vacate the northern regions and the high 
mountains and to move to central and southern Europe, and per¬ 
haps to Africa and Asia. Also in Asia extensive ice caps and large 
glaciers compelled mao to migrate southward and to lower ele¬ 
vations. The fall of sea level, which accompanied the accumula¬ 
tion of the ice, permitted man to occupy broad strips of former 
ocean bottom. When the condirioos were reversed, the shrinldng 
of tlic ioc sheets induced northward and upward migrations of 
plants, animals, and man, and also landward movements ahead of 
the rising sea level. These processes and events accompanied each 
glacial epoch. 

As for North America, man had to our knowledge not arrived 
before the last continental glaciation, called the ^Visconsin. As 
the routes of spread led through Canada, which was glaciated 
from the Atlantic to the Pacific, they "were blocked by ice bar¬ 
riers for long ages. If the successive culminations of the Wiscon¬ 
sin ice centers are correctly understood, ice barriers existed across 
western Canada roughly from 65,000 to zo,ooo years ago with 
one exception.^ Around 40,000 years before oui rime there was 
probably a break in the ice, a north-south extending corridor, 

^Antev*. Efn«: of the last gbeadon in North Amcric*. Anier. 

Joum. Scin vd. iS, i9}4, pp. jof-jii. 
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alorig The eastern foot of the Rocky Mountains and possibly an¬ 
other passageway on the plateau between rhe Rockies and the 
Coast Range. During the past *0,000 years there has been an 
open route. There is no conclusive evidence that man spread 
through rhe probable ice corridor 40,000 years ago, but he seems 
to have been here shortly after the final break in the ice barrier. 
It appears th.it when the last Pleistocene glaciers receded in east¬ 
ern Asia, man followed the biota which took possesion of the 
released land to the north and northeast. He crossed the then nar¬ 
row Bering Strait on ice or in tvater crafts and diffused eastward 
TO the Mackenzie Valley and thence southward. 

Most of the oldest records of man in North America have been 
found on die Great Plains and in the southw'cstem states. Several 
hncLs taken from caves, desert basins, and river and lake deposits 
appear to date from the last part of the last pluvial or late-glacial. 
Tlie doubts w'hich I have expressed concerning the late-glacial 
age of the Alinnesota man from Pelican Rapids have not been 
removed.*' * 

On this occasion 1 will consider early man in relation to cli¬ 
mate as revealed by the place and mode of occurrence of the 
Lake Mohave culture of souihem California and the Cochise 
culture of soutlicatstem Arizona and adjacent New jVIexico. Both 
cultures were recently discovered and are not described. The 
former W'as a hunting stage, the latter a food-gathering stage. 
Their relative age is not knowm, 

The Lake Mohave culture, which is represented only by stone 
implements, includes dart points, knives, scrapers, choppers, 
gravers, drills, and retouched flakes.'* It w'as discovered in De- 

‘Anctt’S, Em$t: "The spread of aborigiiul insn to North Amenw." Geogr. 
Reviev^’, vol. 15, igjj, pp. J01-J09, <Sce p. joj.) 

* Jenks, A. £.: "Pleistocene mail in Minnesota, a fosil Homo japiens.” Indud' 
ing G. A. Thiel: "Beistocene geology of the Pniiie Lake Regioo." Uitiv, of 
Miimesobi Press, Alinoeapolis. 1936, 

'Campbell, iilizabedi: "Archaeological problems in the soothem Califomii 
desens.' Amcr. Antiquin’, vol. j, No. 4, pp. 195-300. 
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ccmbcr 1934 by Mr, and Mrs. William H. Campbell and Mr, 
Charles Amsden of the Southwest Museum in the basin of Silver 
Lake, the terminus of Mohave River, one hundred and forty 
miles northeast of Los Angeles, It has later been found by the 
Qmpbells in scv'cral basins that now lack water. 1 had oppor- 
tunit)'^ to Study the conditions of occurrence of the culture in 
December 1935 and in the spring of 1936, 

Here only the occurrence in the twin basin of Silver and Soda, 
lakes wtU be treated. This double basin once held a lake, called 
Like Mohave,® which overflowed to Death Valley and some¬ 
what lowered its outlet sUl of bedrock. The artifacts of the 
andent culture are confined to the beaches of the overflow 
levels. At Soda station chipped flints are embedded six to 
fifty-four inches in an old beach. Clearly, the artifacts are as 
old ^ Lake Mohave; and a dating of this lake is a dating of the 
culture. 

The region is now a desert. The basins, though called “lakes”, 
are normally dry and sufficiently firm to support an automobile. 
They are forbidding clay flats, devoid of vegetation, The growth 
outside the lake bottoms is predominated by the creosote bush. 
There are a few salty springs at and near the south end of Soda 
Lake, The local precipitation averages two to three inches a year. 
The cvaporadoti would probably be four feet a year from a large 
u'ater body. 

However, Silver Lake is the terminus of Mohave River which 
rises in the San Bernardino Mountains sL\cy-five miles east- 
northeast of Los Angeles, In its upper course the Mohave is a 
perennial stream, but it is normally wasted in die desert and 
reaches its end barins only during floods. The average annual 
quantity of water that has passed through the canyon at Afton 

*ThwTipson, D. G.: "The Mohave flesert region. Californli." U. S, GcoL 
Survey Water-Supply Paper, }78, 1919. (S« p. jfij,) 
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into the four terminal basins during the fifty-one-year period 
188 j to ipj4 has been estimated at roughly do,ooo acre feet,*' ^ 
Ancient Lake Mohave was twenty-three miles long, three to 
^ miles wide, and at the beginning of the ov'Crflow forty feet 
deep. If this lake existed at present more than zoo,oao acre feet 
of water would yearly evaporate from its surface. This is four to 
five times the mean annual modem inflow to the Soda and Silver 
basins. Lake Mohave also lost water by overflow and perhaps by 
underground percolation. The existence of this large water body 
therefore suggests a much wetter climate than now prevails, 
During the postpluvkl epoch, which comprises the past 10,000 
years, the climate of the Southwest seems to have been relatively 
dry, except for a stage at about 1000 B.C. which ss'as moister 
than the present.® This age was surely not wet enough to pro¬ 
duce Lake Mohave. As suggested by earlier students of the lake, 
it may date from the last pluvial period, the correlative of the 
late-glacial, or age of ice Vi'aning, in the glaciated regions. In 
California this pluvial seems to have culminated somewhat later 
than did the last e.ttensive mountain gladadon, that is between 
25,000 and 20,000 yea^ ago. As Lake Mohave overflowed, its 
shorelines perhaps record not only the wettest stage of die 
pluvial, but a considerable part of its duration. They were per¬ 
haps forming until some 15,000 years ago. 

Since the artifacts under consideration are exclusively asso¬ 
ciated w'ith the overflow levels of pluvial Lake Mohave, they 
may be at least 1 5,000 years old. 

Therefote, the ancient Lake Mohave people lived in a wetter 

^Canldin^, Harold; Rowe, \V. P.; Gleason, G. B.; Kairihle, J. C; ct al.: “Mo¬ 
tive River inventgarton." Colifomta Dept, of Public Worlis, Dlviuon of W'ster 
Resources. Bull. 47, Sactamenio, 19^ {Sec pp. ^ 7, £j, 7j, 76,) 

'Blancy, H. F, and Ewing, P. A.: "'UtiUzation of the w-aters of Mojave BUver, 
CalifomSsL.'' U. S. Bureau ox Agric. Engineering, Divkkm of Irrigadon. Mimeo¬ 
graphed Sununary, Augun, 1937. {See p. ).> 

‘ Antevs, Emnr “Pluvial and postplurial fluciuadans of dlnute Ln the Soudi- 
wesc." Carnegie Insm. of Washington, Year Book No. j.5, 19J&. 
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and cooler dunatc than prevaili today. The kite, which had 
fresh water, could have been bordered by mesquites, cotton¬ 
wood, willows, and arrow weed. In the neighboring hills there 
probably grew pinon and juniper. The local fauna surely in¬ 
cluded several rodents, antelope, quaE, ducks, fish, and molluscs. 
Thus both plants and animals supplied food and other ncce^ties 
in abundance. Obviously, the region was much more habitable 
than at present. 

The Cochise culture was discovered by Professor Byron Cum¬ 
mings and field party in 1926 on Whitewater Draw at Double 
Adobe School, twelve miles northwest of Douglas in Arizona, 
and its significance was realized by Dr. Emil W. Haiuy and 
Mr, E, B. Sayles of Gila Pueblo in 19J5. It consists of fiat metates, 
small manos, various pcrcussion^flaked stone implements, ham¬ 
mer stones, pestles, and hearths. It represents a food-gathering 
stage. The culture has been found by Hauiy^ Sayles, my wife, 
and myself in sediments exposed by the modem arroyo curdng 
and also on and in beaches of lakes in now dr^' basins at several 
places in southeastern Arizona and southwestern New Mexico. 

I will here confine myself to the original site at Double Adobe 
School. The given profile shows the sequence of beds in the 
fifteen-foot arroyo waU. The lowest exposed bed b a firm red 
day which is eroded at the top. Above b a bed of sand deposited 
by the eroding stream. It b in this sand that the Cochise artifacts 
occur. These are found with hearth stones, charcoal of hickory 
and poplar (kindly determined by Dr. Ralph V\'. Chancy), and 
with fossil bones of horse. The presence of charcoal precludes 
redeposition. The sand b overlain by a cream-colored limy day 
or marl with laminae which probably are varves (annual de¬ 
posits). From the upper part of the marl Professor Cummings 
field party removed the skull of a mammoth. Above b a bed of 
almost massive gray marl. The two marl beds are lake deposits. 
In the upper marl there b a stream channel four feet deep and 
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thirty feet wide. Then follows a massive, grides brown day 
which extends for miles in the gendy sloping valley* This day 
w^as probably deposited from muddy water which worked in 
sheets dowTi the grassy slopes to a meadow^ or cienega, iti the 
center of the valley^ wliilc the vegetation of the slopes acted as a 
strainer. Much of the material is undoubtedly soil. At other 
places on the dtaw^ this denega clay was eroded after its depo- 
sidon* About one-half mUe north of Double Adobe there is on 
the surface of the cienega clay a campsite with hearflis and mth 
potsherds datings according to Dr. Haury^ from between 900 
and 1100 A,D, The cienega clay is overlain by a locally lanii- 
nated yellow silt in which occur bones of domestic cattle. Cat^ 
tie were introduced in Arizona, i,e. rhe Santa Cruz Valley south 
of Tucson, during the eighteenth century. In 1855 there w*erc 
wild cattle in our general region. The course of Whitewater 
Draw was then marked by clay flats and water pools.* After 
187/ white stockmen began to settle along the draw. By j88o 
the herds increased greatly. As a result the country was quickly 
denuded of its natural grass cover, and the vegetation on the 
slopes became insufficient to retain the w'ater and to check its 
flow after the occaaonal torreudal rains, but the rushing water 
was abnormally concentrated in rills, gulches, and other fixed 
courses. Thus, Whitewater Draw began to cut its arroyo in 
1884- The modem precipitation in the s^allcy averages about 
fourteen inches, The climate is semi-arid and rather hot (meso- 
chermal). The region is a scmidcsert. While the modem erosion 
is a consequence of overgrazing, the erosion in the past may 
have been due to drought which checked and destroyed the 
vegetation. This is the key to the profile. 

Thus tlic lowest exposed clay indicates a moist or wet climate. 
Tlic subsequent erosion and the overlying sand containing the 

* Mdnzer, O. E. and Kclwn, F. C: “Geology and unntr eesouices of Sulptiur 
Spring V'atley, Anzocu.” U- S, GeoL Sun'ey Waitr-Supply Paper jaa, 
(Seep. 11.) 
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artifacts indicate a dry stage. The two marl beds mari: a wet 
period. The later erosian signifies a dry stage, the cicnega day a 
moist age, the following erosion another dry age, and the top silt 
a dJghi moist stagt. 



The pottery on the surface of the ciencga day shou^ that this 
bed was deposited prior to looo A.D. The uiaiBinoth skull in the 
laminated marl suggests chat the lake beds date from the last 
pluvial period, the correlative of the late-glacial, for the mam 
moth seems to have become extinct diinng tliat age. The horse 























131 


Eam,y Max 


and the hickon' in the artifact-bejiring sand also suggest Pleisto¬ 
cene age. Hickory requires a moistcr climate than pre'k'^iUs in 
southern Arizona and now ranges from the mountains of north¬ 
eastern Meuco and from eastern Texas east^vard. Thus the 
Cochise artifacts seem to date either from a dry stage M'hich in¬ 
terrupted the normal wetness of the last pluvial or from a dry age 
which preceded this pluvial. In any case, the artifacts may be 
considerably more than 10,000 years old, for the last pluvial 
seems to have prevailed roughly from 30,000 to 10,000 years ago. 

The other mode of occurrence of the Cochise culture, namely 
on and in beaches of pluvial lakes, whose basins are now dry, 
strongly suggests that the Cochise people lived on these lakes. 

In cicnega clays in other valleys of southeastern Arizona occur 
implements which seem to have evolved from the Cochise cul¬ 
ture and lead to recen t cultures. 

When the Cochise people camped on the Pleistocene WTiitc- 
water Draw the moisture may have been about as today, and 
the temperature a few to several Fahrenheit degrees lower. The 
vegetation in the valley undoubtedly included cottonwood, 
hickoty, mesquitc, creosote bush, yucca, and tule. Sycamores, 
live oaks, and junipers probably extended to lower levels than 
today along water comses and on hill sides. Mesquite pods and 
tule roots were probably the main products ground on the 
metates. The fauna may have Included horse, mammoth, beaver, 
antelope, deer, rabbits, and wild turkey. It seems reasonable to 
assume chat these and ocher animals formed part of the Cochise 
people’s fare, but no projectile points have been found. 

Such were the clunatic and natural conditions which influ¬ 
enced the lives of two ancient peoples in the Southwest. 


THE SIGNIFICANCE OF EARLY CULTURES IN 
TEXAS AND SOUTHEASTERN ARIZONA 


BY 

HAROLD S. GLADWIN 
Gila Pueblo^ Ghbe^ Arizona 


I THINK that there m^y be some justificarion for saying that thk 
symposium may witness the rebirth of American archaeology^ 
Ever since the beginning of the study of Man in the New World, 
investigation has been hindered by certain fixed beliefs which 
have miniiTii^ed or destroyed the value of evidence which could 
not be reconciled with these beliefs. 

With the discovery at Folsom by Bamiim Brown, our mental 
attitude was liberated from these restrictions, and during the post 
ten years investigation has progressed to a point where today w^e 
are beginning to see Man in the New World against a back¬ 
ground of respectable andquirj% 

There remain, however, three tendencies as hang-overs from 
earlier habits of thought: 

Firjf, the general Inclination to compare early American cul¬ 
tures u'ith those of western Europe, and to classify our Industries 
as Aurlgnacian-likc or SoJutrean^likc. 

Second^ the refusal to grant antiquity lo early American cul¬ 
tures when these fail to conform to European standards or 
techniques* 

Third, the doubt which is cast upon the authenticity of ancient 
Man in America when it is found that our early men do not 
agree, as to physical type, w'ith the better known early European 
types. 


I 5 S 
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MTiilc such investigations in the New AVorld arc still in their 
infancy, it can already be said with assurance that no one ancient 
American culture in its entirety resembles any known European 
culture in its entirety. In addition to this failure to agree, there 
are some reasons for thinking that, in Late Glacial rimes, the 
respective economies of the Old and New Worlds were so dif¬ 
ferent from one another that the cultures which these diverse 
conditions called forth were also fundamentally unlike. That this 
may have been true is suggested by the greater number of edible 
plants, roots, tubers, seeds, and nuts which were native to Amer¬ 
ica. 'With such a w'ide range of vegetal foods easily available, it is 
possible, if not probable, that, in favorable areas, some ancient 
Americans depended more upon food-gathering and less upon 
hunting than their Old W'orld contemporaries. This, in rum, 
makes it easier to understand how, in the southwestern United 
States, we arc discovering the grinding tools, which one asso¬ 
ciates with a food-gathering economy, in horizons considerably 
earlier than was formerly thought to be possible. Regarded from 
this stand-point, future work may show that ground-stone tools 
were actually earlier in America than in the Old World. 

That this southern food-gathering culture was not uniform 
throughout North America is demonstrated by a well dc:fined 
diviaou which seems to run. from the vicinity of San Francisco 
Bay diagonally towards the soudieast to the Gulf of Me:dco. 

*lo the south of this line are found the cultures which we 
know*’ as Abilene and Edwards Plateau in Texas, as Cochise in 
southern Arizona and southwestern New Mexico, as Pinto Basin 
in the Californian desert, and the Coastal Cultures of San Diego 
and Santa Barbara counties in California, With few e,\ceptions, 
all of these cultures include milling stones, and there seems to 
be some basic resemblances in their flint industries. 

As a result of the Tawk which Gila Pueblo has done in Texas 
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and Arizona, a collection of artifacts from rhc early cultures has 
been brought here and is Ilo^^ on exhibition* 1 wilh therefore^ not 
attempc to give any description other than to say that the hori¬ 
zons liavc been established by stratigraphy, that in the earliest 
levels artifacts were associated with the bones of extinct fauna 
and were laid down during a period w'hen the climaiic conditions 
w ere different from those of today, and that the dating of these 
cultures has'been left to competent geologists for determinarion. 

The resemblance of these southern cultures to one another is 
emphasized when comparison is made with chose to the north 
and northeast of the dividing line. 

From Califomk to Mainc^ bur almost excluslvelj^ to the north 
of the line from San Francbco Bay to the Gulf of Mexico, rhere 
is a culture characterized by the Folsom or Folsom-like induscry^ 
A few’ of these distinctive artifacts have been found in Arizona, 
southern New iMcxicOr and Texas j none in Mexico^ Central or 
South America. That these two basic cultures were co-existent 
is shown by the influence which each exerted upon the ocher 
along the line of their meeting in Texas. That the southern cub 
cure arrived in America before the Folsom culture is implied 
by their geographical podtions, 

A second factor which has a direct bearing upon this problem 
IS the distiibutioti of a hj^r-dolichocephalic type of man which, 
on the Texas Gulf Coast, in central and western Texas, and also 
in southern California, has been found in association with the 
southern food-gathering cultiircH This man has been said to 
resemble, in certain respects, the Lagoa Santa type from the 
caves of eastern Brazil and also the Punin man of Ecuador, a con¬ 
nection which not only indicates that the distribution was more 
or less conhned to southern North America and northern South 
America, but which also concedes considerable antiquity to the 
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type. Of possibly greater bripomncc a the opinion c?cpressed, 
ar various tunes, by Hansen, Hooion, Keith^ Oetteking, Sullivan, 
Ten Kate, and ’V^^oodburyj that various nicnibcrs of this human 
group bore a resemblance to the natives of Australia. 

Turning now to the region lying to the north and east of this 
southern complex, \vc can consider the physical tj^e of the 
people above the dividing line. While, as yet* we have no skele^ 
tal evidence on Folsom Man*, we can say as a broad generaliry 
that* from the Pacific to the Atlantic Coast, human types occur 
which, although still dolichocephalic, w^ere nor as long-headed as 
those of the southern complex, nor did they possess the ocher 
ph}"sical characters which are considered as Axchaic in the 
southern area. I do not mean by this that the northern long¬ 
heads w^ere homogeneous; the region wiiich they occupied covets 
most of the continent of North America, and there has undoubt¬ 
edly been much mixing within the area, but it can be said, 1 be¬ 
lieve, that there is a definable difference between the norcheru 
and southern tv’pes of dolichocephals. 

Again admitting that there is, as yet, no archacoJogica) associa- 
tion bettveen this northern human type and the Folsom culture, 
it will be found that, if we plot the distriburion of the one upon 
the other, the nvo factors will show a close confonnity. This is 
particularly true in regard to Ohio where there seems to be a 
definite focus of the northern type of long-head, and from w^hich 
*48 Folsom 4 ike points have been reported, many more than 
from any other state in the Union* 

Giving due recognition to the fact that there is probably a 
gap of many thousand years between the southern food-gather- 
ing-hyper-dolichoccphalic complex and modern times, a sur¬ 
prisingly close correlation will be found to occur if w^e super¬ 
impose the distribution of this complex upon the area occupied 
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by tribes of the Hokan family prior to the recent iJisSocatioii of 
rhe Sioum and Iroquokn peoples. 

If now the northern complex be superimposed upon the region 
occupied recently by Algontin tribes, a correlation is obtained 
which, as a triple complex, compares in value with that of the 
Hokan. 

I submit these outlines to you fo^r what they may be worth, 
but in conclusion I wish to draw attention to a few ocher points 
which 1 beUeve to be of importance. 

It xvtU be obvious that, both as regards culture and physical 
type, neither of these complexes can be profitably compared to 
any of the early cultures of Europe or western Asia. 

In certain features, particularly those discussed by Norden- 
skiold, Wisslcr, and Dixon, a more favorable comparison can be 
made between the southern complex and the culture and physical 
types of Australia and some of the inner islands of Melanesia. 
To a lesser extent, but nevertheless suggestive, is a coinpanson 
betw'cen the northern complex and the culture and physical 
types of the islands off the east coast of Asia, from Japan to New 
Guinea. 

This should not be understood as advocating any theory of 
trans-Pacific diffusion, ance such niov'ements seem to me to be 
highly improbable, if not impossible. There is, however, a sug¬ 
gestion that certain migrations, characterized by culture and 
physical type, which flowed eastw'ard from Asia to Australia 
and Melanesia, had also representatives who found their way into 
the New World, 

In view of the many observable differences between the Palae¬ 
olithic cultures of the Old and New Worlds, and also between 
the human types which were associated with these cultures, I 
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venture to suggest that American archaeologists shall not relv' 
too heavily upon Old World criteria or clasUtcations in studying 
our ancient cultures or physical types, and that these factors be 
evaluated on their own merits, in the light of our ouu en¬ 
vironment. 

For those who wish to trace our ancient cultures to their Old 
World sources, 1 dilnk that geographical propinquity and the 
many analogies of more recent times both point to eastern Ask 
as a profitable field of investigation. To be more specific, 1 
would point to southeastern Asia as the possible home of an Old 
World Folsom industry, since it is there that we find many 
analogies with the culture which followed Folsom in North 
America, 
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INTRODUCnON 

The imporcance of the Folsom ctJcurc can hardly be exag¬ 
gerated for not Only do the characteristic points represent the 
maximupi of skill by stone-worldng prunitlves, but the ty'pe b 
distinct and» so far as now knowm, unique. Furthermore the dis¬ 
covery came at a critical period in the devclopmeot of arebaeo- 
logicai thought. For many years there had been one attempt after 
another to prove great antiquity for man in America. One alleged 
find after another had been made and manyt alas^ had been dem¬ 
onstrated as mbtalcen or even fraudulent. As a result archaeolo^ 
gists became expert in discrediting “finds^' purporting to show 
the existence of ancient man. The rejecrion of any such claim 
became more or less automatic* Opinion was crystallizing into a 
dogma to the effect that man h a very reoenc immigrant iuto 
North America. It was held that the Amerindian^ in a liunring 
stage but with stone implements of Neolithic aspect, was the sole 
immigrant, although it was admitted that he entered in successive 
waves of slightly diverse physical and cultural types. 

The discovery of Folsom points in association with the bones 
of extinct bison reported by Figglns and Cook^ in 1917 and con- 

* PtblRshed wiih the pcmusloo of rlw lii^wcion. 

^Fiswbi J, ‘'Anuouity of Man in Americit” Nat* Hist., voL 17, pp 1:9- 
1937. H. J.| pp. 340^1475 

139 


Early Atwf 


140 

firmctJ by the masterly excavation of the site by Bamum Brown* 
changed the entire aspect of the problem. Here at last was the 
material evidence of a pre-Amerindian culture. Effort since that 
time has centered on tracing the extent of thus culture, on disrin- 
guishing other cultures having somewhat sintilar stone technique, 
and on the search for new sites * The problem offering the great¬ 
est difficulties is that of the age of the Folsom culture, whicli 
can be attacked from the standpoint of typology and also of 
geology. The latter method offers some chance of a solution, but 
for the present is much handicapped by the lack of an established 
and general chronology of Pleistocene and post-PJcistocene rime 
in Western North America, Studies made at the original Folsom 
sire in New Mexico and at the Lindcnmeicr sice in Colorado are 
the result of the conrinned interest of the Smithsonian Institution 
in this problem and have been made at their instance and at their 
expense. 


ORIGINAL FOLSOM SITE 

The original discovery of Folsom points was made in a little 
valley called Dead Horse Gulch on the east Bank of Johnson 
Mesa about tv'clve miles east of the city of Raton, New Mexico, 
and fifteen miles west of the village of Folsom, from which the 
name of the culture is derived. The link valley lies just under the 
crags of Johnson Mesa and leads down into larger and laiger val¬ 
leys in the Shoemaker Ranch to a main stream valley chat flows 
eastward toward the toMTi of Folsom. 

The little valley is tributary to a larger, but also small, valley 
to the north. Both have fiat grassy floors fifty to one hundred 
feet wide, and arc bordered by terraces about ewemy-five feet 
hi^, cut on the Cretaceous shale bed rock. An arroyo, or gui- 

* Brown, Bamwn, TeiiMitt Calturt wid its ngc," W'tb disenssiort by 

Geol+ Soc- Afntr.^ Bull. ^ pp. 1919. 

* SmtiiHarkied in F. H. Jr., Scmih^. A-lisc. ColL, vcJ. 94* Na- 4* 

pp. 1-10, 


Geologv of the Folsom Deposits 141 

ley, recendy cut in the dat floor his worked headward into the 
northern valley and left the southern undisscctcd. The wall of 
this guUey gives a perfect section of the deposits forming the 
iloor of tlie southern gulch, and in this walk about four feet be¬ 
low the surface, the bones of bison were found. As excavated 
by Bamum Brown in 1918, this level showed the skeletons of 
about twenty-three bison, with associated Fokom points. Both 
occurred in undisturbed ground, as witnessed by me and others 
in 1928 and as recorded by Roberts.* The conclusion must be 
accepted that Bhon tayhri and the men who made the points 
were contemporaneous. Mr. Brown has pointed out that the 
large number of bison skeletons at one place, only partly disar¬ 
ticulated and with all bones present except tail bones, indicates 
that the animals were surrounded, killed, and butchered. He has 
emphasized particularly the absence of tail bones, for in the 
skinning of most animals ‘'the tail goes with the hide.” The find¬ 
ing of one point imbedded In the clay between the rib bones is 
a strong corroboration of this theory. 

The material in which the bones were found is a clayey allu¬ 
vium coutainlng lenses of dirty gravel composed mostly of thin 
sandstone plates. It differs from material now being deposited in 
similar valleys only in having small limey concretions. 

The age of this valley fill can best be understood if the local 
physiographic history is reviewed. The lava flo\vs of Johnson 
Mesa rest on a smooth erorion surface of considerable antiquity, 
probably Tertiary in age. Stream systems which dissect this sur¬ 
face were probably developed in the Pleistocene, The first 
stream system on the east side of the Mesa appears to have devel¬ 
oped broad open valleys. Remnants of these valley levels novv 
form benches and spurs one hundred and fifty to two hundred 
feet above present stream grades. Stream grades were then low¬ 
ered and new valleys (No. 2) were cut below the level of the 

* Robens, F. H. H.. Jr., Idem. 
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older and broader valleys (No^ i). At this time^ lava was poured 
from Monne Roberts, a volcano on the south fknk of the main 
valley and four or five miles southeast of the site^ It overflowed 
remnants of the earlier (No- i) valley and filled the younger 
{No* i)*Thc lava dam thus formed has been cut through and the 
lake that may have formed behind it has been drained and its 
deposits removed. Again, stream gxad^ were lowered by fifty 
CO one hundred feet and a new inner valley (No. 3) was formed. 
The previous valley (No. 2) is represented by spurs and terraces 
fifty to one hundred feet higb^ The process of stream lowering 
again rook place and the present valley (No* 4) was eroded be¬ 
low the No. j valley which is represented by terraces tw'entj''- 
five to thirty feet high* A local basaltic lava poured from a ter¬ 
race remnant of the No* 2 valley onto the vaUey floor of the 
No. 3 stage. 

The present inner valley (No. 4) has everywhere a flood plain 
which, in localides downstream from the site, forms broad 
mcado\s^. The stream has recently cut an arroyo ten to twenty 
feet deep in this flood plain. Downstream, near the Shoemaker 
ranch house, the material of this flood plain is loose and sandy 
and seems no different from the flood-plain deposits of other 
New' Mexico streams which contain the relics of the Pueblo 
Culture. If one follows this flood-plain deposit upstream he 
passes without apparent break into the material concainiug B- 
taylori^ the only differences are the increased clay contentt 
w'hich seems to be due ro smaller volume of the stream, the limey 
concretions and scattered charcoal. The charcoal may be entirely 
of natural origin and the record of a local forest fire or ir may 
be derived from the fires used by Folsom man to prepare the 
meat after the ^TdlL” The concretions are the only physical evi¬ 
dence of 3 greater antiquity of the flood-plam deposits in the 
headwaters as contrasted with the downstream areas. It is pos¬ 
sible chat several cycles of alternate filling and erosion have 
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occurred in this valley since the strcani system attained esseu- 
tially the present grade. The prcscrx'ation in one of the vallej's 
of one or more of the older fiood-plam deposits is not impossible 
although a relatively rare contingency. The drainage from part 
of Johnson Mesa which during wet weather pours over the rim 
in falls was diverted from the little valley concaining the site be- 
ut'cen stages No. t and No, 2 in the development of the valley 
system. Tlius the little valley has a somewhat greater size than 
is proportionate to its drainage area. This ciiciirnstance may have 
been the deciding factor In the preservation of diis remnant of an 
older valley £11. 

The development of the valley system of this area through 
four succesavc stages doubtless required all of Pleistocene time. 
The late valley fill may be as much as one thousand years old. 
An older valley fill or flood-plain deposit containing extinct 
bison would be older. How much older is not indicated. On the 
ordinary criteria used by geologists it would be considered Early 
Recent or very Late Pleistocene. 

THE LIMDENMEIER SITE 

The Lindenmeier site at which Dr. Roberts® has now been ex¬ 
cavating for three field seasons Is located on the escarpment 
marking the boundary between the High Plains and the Colo¬ 
rado Piedmont. This locality near the Wyoming-Colorado line 
is on the contact between two nearly flat-lying Terriaiy forma- 
lions, the sandy Arikarec and the tuffaceous Brule. This contact 
is marked by a spring zone which is of importance in the physio¬ 
graphic development of the area and also in attracting to this 
place the camps of Folsom man. 

The Colorado Piedmont is a great area of relatively low land 

■ RotKtts. Fnnk H. H, Jf’"A FoW Cornpjer, ere." Sfttiihswl, Mac. Coll., 
vol No. 4, UP. i-ji, j fi&. 16 pts.. ms- Folsotii Complei m Amcr- 
Kan Archaeology*” piper in this volume. 
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at the foot of the Rocltuis, below the High Plains surface, devel¬ 
oped by the incision of the South Pbm and its mbtitaries. The 
Cache la Poudre is the principal tributary of this area and its 
northern tributaries arc responsible for carv'ing the existing es¬ 
carpment of the High Plains. The little valley of the Linden- 
meicr site drains to tributaries of Boxeldcr Creek, a tributary of 



the Cache la Poudre, and owes many of its peculiarities to the 
contest for headwater areas bemcen these minor tributaries. 

The Tertiary Brute tuff-clay and the Arikarec sand and 
gravel once overlaid the whole of the Piedmont area, from which 
they have been stripped from the unlerlying soft, shaley Creta¬ 
ceous rocks in successive episodes of erosion, which have given 
rise to the present topography. Complexities arise by reason of 
the numerous pauses in the process. As the South Platte lowered 
its grade, each tributary was also losvercd. With stabilized grades, 
the Platte and its tributaries cut broad plains until the process of 
valley widening \stis mterrupted by renewed lowering of the 
Platte River. 
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Since Pliocene time the ^rade of the South Platte River seems 
to have been lowered five or more rimes. Ac each lowering a 
gravel-capped terrace was left as an indication of the episode. 
The intervals betw'ecti lowerings 'were so great, judging by the 
broad valley surfaces that have been developed, that the major 
parr of Pleistocene dme must have been involved. The long se¬ 
quence of events recorded in these terraces w^ill not here be re¬ 
viewed. It Is obviously important that a chronology of the whole 
of Pleistocene rime be established for the Sooth Platte and each 
tributary. This task has been undertaken by Mr. Louis T. Ray, 
under my direction, but only preliminary results arc now avail¬ 
able. The higher and earlier terraces record events not immedi¬ 
ately involved in the question of the antiquity of Folsom man 
and description of these terraces and events is here omitted. The 
lou'er and younger terraces obviously belong to very Late Pleis¬ 
tocene or Recent time and arc directly related to the Folsom 
culture. 

The little Lindenmeier valley {Fig. 19) owes its form 
to successive piracies betu'cen the headw'atcr streams tributary'' 
to Boxeldet Creek, Only so much of the history of these drain¬ 
age changes is here given as is necessary to explain the form of 
the valley and die existence of the Folsom deposits. TTic volley 
has an east-southeast course which was attained in the fourth 
stage below the High Plains surface. Previous to that time drain¬ 
age in this area had been southeast and thus more directly into 
Boxeldcr Geek. As the valley developed in this new position its 
floor lay just below the contact of tlic pervious Arikaree and the 
impervious Brule, locally a compact white tuff. Water moves 
through the niff along joints and by capillarity in its fine-grained 
pores. W'atcr emerges ac the base of the Ankaree in only a few 
places as definite springs. Usually it emerges through the capil¬ 
laries of the underlying tuff so that there result large areas of 
Springy ground covered with rushes, sedges and other water- 
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loving plants. Springs* particularly in the broader valle)^ give 
rise to great swampy meadows. When the LLndenmcicr valley 
was in this stage (No. 5), its floor must have beeti relatively wet 
and swampy and it most have resembled the area around the 
present Bramgan Spring three miles northeast, or the large 
meadow in the drainage of Spottlcwood Qeek which has an 
area of about thirty acres. 

A cross section (Fig. 10) shows that the southern slope of the 
valley once extended farther south than now^ It was cut in the 
white tuff, and on the slope dark earth accumulated partly from 
the decay of sw=^mpy vegetation and partly from the debris of 
camps. 

Immediately above the culture layer there is a rubble of par¬ 
ticles and fragments of tuff which reaches a thicloie^ of about 
tu^elve to fourteen feet near the center of the valley* This mate¬ 
rial has been carefully recorded in detailed sections by Dr. 
Roberts in bis paper of i9}6» Some cliange occurred by which 
the moist condition of this valley slope no longer e?dsted and 
fragments from the higher slope accumulated a$ a side hill wash. 
This condition can be explained by the next succeeding events ^ 
lowering of the ground water tabic by piracy. The streams 
working headward from the south and having a more direct 
course to Boxeldcr Creek and the Cache la Poudre had* during 
this incer\'al* been attacking the south wall of Lindenmeier Val- 
ley^ Their grades began to be lowered in the 6ih stage and with 
this lowering the ground water was diverted although the sur¬ 
face waters still flowed doftm the valley to the east. As a camp 
site and location for a hunt^ the valley lost its principal attrac¬ 
tion^ the grassy floor and slopes. Tlie spring broke out in the flat 
to the southi leading the valley dry. An episode of erosion also 
occurred by ^vhich the accumulations of debris ( A in Fig. 10) 
in the valley were excavated* xAgain sedlmentatlofi occurred and 
a new deposit (“B" in Fig. 10) of sand and gravel lying largely 
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to the north of the old, was formed. This is barren of Fobom or 
other cultural remains. 

The last lowering of grade (stage 7) took place as the streams 
on the south lowered their grades, and surface waters of Linden- 
meier Valley were diverted and poured over the southern rim of 
the valley to form an abrupt guUcy forty to seventy feet deep 
which is a marked feature of the rite. 



The mere recital of this history indicates that the culture layer 
is relauVely oid. It ts eroded on the south and burled to the north 
under tw'elve to fourteen feet of accumulated material, reexca* 
vared and again buried. However, to place these events in a 
chronology requires even more elaborate study, which is in 
progress under the auspices of the Smithsonian Institution. The 
culture layer was formed in stage 5 of the sequence at the rite. 
The valley floor, if traced downstream, becomes a terrace about 
twenty feet above stream grade and one of a series of terraces 
on the minor tributaries of Boxelder Creek and Cache la Poudre 
River, From this circumstance arose the hope that the local 
chronology could be fitted into a larger chronology, and this 
paper may be considered as a preliminary report on such an 
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Investigation- It seems possible that these terraces and spccificalljr 
stage 5 f^n be traced downstTcam thirtj'^ miles to the Cache k 
Poudre and that the equivalent terrace can thence be traced up 
the Cache la Poudre eighty miles to the gbdal cliques. It sceros 
probable that the terraces might be so lekted to the moraines 
of the last glaciation in the mountains as to afford a correlation. 
This has been assumed by iVIr* Raj% and I present very 
briefly his most important results. 

The twenty-foot terrace of the lindcnmcier site if traced 
downstream appears to be the tbirty-ftxit terrace of the Cache k 
Poudre and the South Pkctc rivers. Additional evidence that the 
thirtv-foot terrace is critical is gained from numerous Folsom 
finds at Kersey on the South Platte* Here Folsom anifacts cM:ciir 
In a sandy slope graded to the terrace. Although relations are 
obscure^ it appears that Folsom man occupied die site when the 
river flowed on the grade of the rhirry-foot terrace. The loca¬ 
tion seenas to have no advantage as a campsite with the river at its 
present grade and locariorc w^hereas with the river on the thirty^ 
foot grade, the site appears ideal for a hunter*s campi 

This terrace Ls tentatively correlated wdth a twenty-five-foot 
terrace in the mountain section of the Cache k Poudre River< 
Above it are a fify-fooc^ a ninety-foot and still higher terraces 
(see Fig* at}* Below it are a ten-foot and siTc-foot terrace which 
are unrepresented at the Lindcnmeier site unless they may be 
related to the most recent fill. (*^B” in Fig* 20.) 

The Cache la Poudre Canyon has two wdl-dc lined moraines^ 
one at the locality called Home and also on its tributaries at 
Chambers Lake, Corral Creek and Long Draw, The Home 
Aloraine by reason of its relatively fresh till, the preservadoo of 
its topographic features, and its position within the canyon is at¬ 
tributed to the Wisconsin glaciation. The upper tnoraines, of the 
Corral Creek stage, probably represent a readvance of the ice 
marked by what was probably a long halt. Above the moraines 
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of the Corral Creek stage there arc no well-defined moraine;? bur 
a plain of pitted outwash gravels below the now empty cirques. 

The pMjsition of these terraces Is shown diagrammatScally in 
Fig, II. The terraces conform to the grade of the stream. Evi¬ 
dence for their existence is scarcer in the steeper portions of the 
river—the canyon sections—bur there is no question of their 
existence and cssenriai continuity. 

As shown by Fig. 21 the ninety-foot terrace ends at the Home 
Moraine. It appears, therefore, to represent the climax of the 
^Visconsin glaciarion in this area. The fifty-foot terrace ends at 
the Corral Creek moraine and is correlatable with a lace stage 
of the Wisconsin. The nv'enry-hve-foot terrace extends to the 
outwash area above the moraine and seems to be the time cquix^- 
lent of late stage of glaciers just previous to their final extinction. 
The existence of lower terraces in this localicj' indicates, how¬ 
ever, that there were still later minor episodes in the history of 
the final w'anlng of the glaciers. 

It would be premaiure to attempt to evaluate the time inter¬ 
vals represented by the lower terraces. Even the stages of re¬ 
treat of mountain gbeiers in the AVest are still roo little known 
for one to be didactic about the significance of the Home and 
Corral Creek stages. If the usual interpretadon is placed on this 
record, it would be fair to say that the Corral Creek moraine rep¬ 
resents a rime after the climax of the Wisconsin and that the 
pitted outwash upstream from it represents a rime well within 
the glacial retreat, 

Correktlon of the rwenty-five-foot terrace of the Cache la 
Poudre whose date is thus tentatively fixed with the period of 
formation of the little valley (stage 5) of the Llndcnmeier site 
is subject to tlie error of work carried over a dist.ince of over 
one hundred miles. The date thus arrived at is also tentative. 
Subject to these limitadotis, how^ever, the work has been more 
successful than at the original New Mexico locality. Wc can 
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conclude that Folsom man flourished during a rime when 
glaciers, somewhat larger titan now exist, still lingered in the 
mountains, and when, by inference, the climate w'as somewhat 
cooler and wetter than now. Changes in climate that have since 
ensued have caused alternate erosion and deporirion on many 
minor streams so that, except in favorable places, his culture 
strata generally have been carried away. 
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T HE so-callcd Folsom problem has a^umed an important place 
Ln American archaeology during the last decade. Ir k outstand- 
ing in popular interest and in scientific circles is regarded as sig¬ 
nificant. ITiis is due to the fact that ic is closely coupkd to the 
qu^on of Early Man in the New World. At several places in 
New Mexico and Colorado implements have been found in asso¬ 
ciation with bones of extinct aniirtals and in deposits suggestive 
of geologic antiquity* TJiesc discoveries help push the date of 
occupation farther back Into the past and have encouraged re¬ 
newed consideration of the length of rime that Man has been in 
America. The more important sires where such finds have been 
made are those near Folsom, between Clovis and PorcaleSt arid in 
the Guadalupe Mountains in New Mexico^ and at the Linden- 
meier Ranch and Dent in Colorado* 

The first in the series—tliat which gave its name to archaeo¬ 
logical remains of the type—is on a small intermittent tributary 
of the Cimarron River about elghc miles west of Folsom, New 
Mexico. It was discovered in 1925 by local residents of Raton, 
New Mexico, and reported to J- D* Figgins, then director of the 
Colorado j\Iiiseum of Natural History, at Denver. Bones sent to 
the museum showed that the remains were those of an extinct 
species of bison and of a large decr-like member of the Cervidae* 
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Prospeccs for materkl were fio promising thar the Colorado 
iMuseum sent a party to the site in the suinnier of 1926, Parts of 
rn’o finely chipped projectile points were recovered from the 
loose dirt during the excavations. Near the place where one of 
them was picked up a small triangular piece of stone was found 
embedded in the clay surrounding an animal bone. This frag¬ 
ment was left in the block of earth and sent to the laboratory at 
Efcnver, When the dirt was carefully cleaned away from the 
stone it \v2s noted that it was of the same material as one of the 
points. Close examinadon showed that it was actually a part of 
the point as the two pieces fitted together. This indicated a defi¬ 
nite association benvecn man-made objects and an extinct bison, 
Mr, Figgins was greatly impressed by the find and reponed it to 
a number of archaeologists, but the information was skeptically 
received in meet quarters and he was given little encouragement. 

The Colorado Museum again sent a party to Folsom in the 
summer of 1927 and had the good fortune to find addidonal 
points. One of these was noted before it was completely uncov¬ 
ered and work was stopped. Telegrams were sent to various 
institutions inviting them to send representatives to view the 
point in situ. Dr. Bamum Brown of the American Museum of 
Natural History, New York, and the writer responded- The 
point was embedded in the matrix between two bison ribs—in 
fact it has never been removed from the block which is now 
on exhibit in the museum at Denver—and there was no question 
but that the association was authentic. The writer returned to 
Raton and telegraphed to Dr. A- V. Kidder, then associated with 
Phillips Academy, now with the Carnegie Institution of Wash¬ 
ington, and urged that he also visit the she. Dr. Kidder arrived 
two days later. That winter Dr. Brown, Dr, Kidder, and the 
writer reported on the finds at the annual meeting of the Amer¬ 
ican Anthropological Association at Andover, Massachusetts. In 
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spire of the convincing nature of the evidence, most of die an- 
tliropologists conrinued to doubt the validity of tilt discovery. 

The American iMuscum of Natural History and the Colorado 
Museum cooperated at the site in T91S. Dr. Ilaraum Brown 
headed the expedition. Additional bison skeletons were found 
with accompanying points and numerous spccblists—archaeolo¬ 
gists, paleontologists, and geologists—went to check the ein- 
dence. Consensus was that the finds were a reliable indication 
that Man was present; in the Southwest at an earlier period than 
formerly supposed and that they constituted one of the most im¬ 
portant contributions yet made to American archaeology. Most 
of the critics of previous years became enthusiastic converts and 
endorsed the Folsom materials. At the conclusion of his work Dr. 
Browm stated that the sediments overlying the bone bed belonged 
to the close of the Pleistocene and placed the remains at the end 
of that period. Some of the experts supported this opinion. Others 
believed that the site should be considered early Recent rather 
than Pleistocene and there the matter rests today. 

The points associated with the bison bonts differed from the 
ordinary t)^pcs scattered over that portion of the Southwest. 
They ’were laurel-leaf shaped blades and were characterized by 
a longitudinal fluting on each face. In addition there was a sec¬ 
ondary chipping along the edges that bespoke 3 highly developed 
stone-flaking technique. They beesme known as Folsom points. 

The second important New iMe.xican area contains several 
sites. It lies approximately one hundred and sixt>'' miles southeast 
of Folsom, between Ooxis and Portales, not far from the Texas- 
New Mexico boundary. Tlie sites were reported to Dr. E. B. 
Howard in the summer of tpji- He visited the area at that rime 
and returned again the following November when a road con¬ 
struction company, digging for gravel, exposed a layer of bluish 
clay containing quantities of animal bones and signs of human 
occupation. As a result of that inspection Dr. Howard planned 
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a series of im'cstigations for the summer of 1933. Tliis began as 
a joint undertaking of the Atademy of Natural Sciences of Phil¬ 
adelphia and the University of Pennsylvania Museum. Later in 
the season Dr. John C. Merriam, president of the Carnegie In¬ 
stitution of WashingTon, visited the excavations and became so 
enthused over the prospects that he arranged for the California 
Institute of Technology to send a pam% under Dr. Chester 
Stock, to cooperate in the work. Dr. Ploward returned to the 
sites in the summer of 1934 in company with Dr. Ernst Antevs 
who studied the physiography of the region in an endeavor to 
date the sites. Dr. Howard again led a party to the Oovis sector 
in the summer of 1936, This \%tis a joint project of the Academy 
of Natural Sciences of Philadelphia, the Carnegie lustitudon of 
Washington, and the University of Pennsylvania Museum, 

Tlie area is pan of the Staked Plains, the old Llano Escacado 
of the Spanish explorers. In this distnee the flatness of the terrain 
is broken only by sand dunes rising along the edges of shallow 
depressions. These diy basins occur in a series that extends 
in a general cast-southcasterly direction about midway between 
Clovis and Portales. Evidence points to a fonuer period of heavy 
precipitation. At that time the basins were more or less penna- 
nently filled with water. Subsequent desiccation reduced them to 
mere water holes. They eventually dried up entirely and were 
filled with drift sand. Recent wind and water action have left 
them in varying stages of erosion. The sand has been whipped up 
into dunes along the northea,stcm borders of many of them, ex¬ 
posing a hard bluish-gray deposit. These constitute what are 
known locally as “blowouts/' In-some the bluish layer has been 
cut down to a harder, underlying stratum of caUche leaving 
shelves or benches around the edges of the basins and “erosion 
islands scattered through the middle. Excavations in these 
shelves and islands yield anima] boues, stone artifacts, some bone 
tools, charcoal and ashes. Many of the bones show the effects 
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of fire, [n numerous cases there ts a definite assoctadon bct^'ccn 
the bones and man-made objects. The bones represent an ex¬ 
tinct species of bison and the mammoth. Hence there is little 
quesdon but what in this region man was contemporary wkh 
both animals. Camel and horse bones are present in lower Ic^'cls 
antedadng the human penod. 

Implements found there comprise projectile points, various 
kinds of scrapers, rough-fiake knives, knives, blades, gravers, and 
bone tools of unidendiied function. The projeciilc pinnts are 
significant because many arc comparable to the fiuted examples 
from the original Folsom quarry. Others do not have as pro¬ 
nounced channels and some do not have the feature at all. llie 
latter correspond to a much disputed form called the Yuma. The 
presence of the fluted forms is an indication of some cultural re- 
iadonship between the makers of these implements and ihose 
from the Folsom pit. The meaning of the so-called Yuma speci¬ 
mens is not clear. They may belong to the Folsom implement 
complex, but It is possible that they represent trade objects from 
another complex. This is still to be determined. 

Geologic evidence indicates that the blue-gray stratum in the 
Qovis region was a lake deposit, probably laid down when tem¬ 
peratures were lower and there w'as much more precipiiadon. 
These condidons have led Dr. Antevs to conclude that the time 
represented corresponds to the end of the Pleistocene period, his 
pluvial stage, dating back 12,000 to 13,000 years in this par¬ 
ticular district. 

At Burnet Cave in the Guadalupe Mountains, southeastern 
New' Mexico, Dr. Howard found a fluted point in assodation 
with bones from an extinct bison and an cxrinct muskox-like 
bovid. This associadon in itself was indicative of some andquity, 
but there W'as further significance in the fact that it occurred in a 
stratum underlying Basket Maker material. The latter belongs 
to the oldest definitely established horizon in the culture-paciera 
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sequence of the Pueblo area in the Southwest and dares back 
some rwo thousand years. The point and the bones unquestion¬ 
ably arc much older as they were in a hearth four feet below the 
bottom of the Basket Maker level. 

The Lmdcnmeier Site is rw'entj^-cight miles north of Ft. 
Collins, Colorado. It was discovered in 1914 by A, L. CofEn and 
his father, Judge C. C, CofHn. During the decade from 1914 ro 
I9J4 the judge, his son, and a brother of the judge, Major Roy 
G. CofEn of Colorado State College, visited it mterroittently and 
collected specimens. From the beginning of their finds they rec- 
ognbted that the points were different from the ordinary arrow¬ 
heads, so abundant in the region, but were not aware of their 
true significance until 19311 when they learned that they were 
Folsom type. Most of their material w'as gathered from the sur¬ 
face. A fnv implements were scratched out of the sod, but there 
was no attempt at extensive digging. The site was brought to 
the attention of the Bureau of American Ethnology, Smithsonian 
Institution, in the summer of 1934 by .Major Coffin. As a result 
of a series of letters from the Major, the writer went to Ft. Col- 
Ens in September. The oumcr of the land, Mr. AVIllbm Lindcn- 
meier Jr., gave permission for a series of mvesrigations and pre¬ 
liminary prospecting was started. This first work was continued 
through October and into November, Most of the digging was 
confined to a deep pit in an arroyo bank where there was an 
exposed layer containing bones and artifacts, although some ex¬ 
cavations were made at other portions of the site in an effort to 
determine its extent. 

In 1935 two large trcnclxcs were dug across the portion of the 
site lying south of the deep pic in the ravine. This was done to 
reveal a complete crossnsection of the deposits overlying the 
specimen bearing stratum and to determine the source of the 
objects found in the deep pit. Trenches were also dug through 
a portion of the area near the location of the original CofHn 
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finds. A bone pile comprising remains from nine individual bison, 
BiiOJt tayhrif was uncovered. Further work carried on at this 
location in 1956 revealed the remains of a feast or barbecue. 
The carcasses of the animals, those found the previous year and 
others mcLuded in the new material, had been dismembered and 
cooked at the scene of the kill. Many bones were charred and 
several projectile points recovered from the debris exhibit the 
eficers of fire. In addition numerous implements of various kinds 
were associated with the bones. Further interest was added by 
[he fact that several foot bones from the camel, probably 
£?pr, were with the implements. Excavations made near the 
previous year*s trenches yielded ample evidence of human occu¬ 
pation. There were traces of surface fires, quantities of debris 
left by the makers when they chipped the implements, and 
numerous broken and unfinished tools. No signs of habitations 
have been found, however. 

During the summer of 193,5 Colorado Museum of Natural 
History also conducted excavations at the Lindenmeier Site. 
These consisted of a series of fifteen test pits spaced at intervals 
across the site, approximately at right angles to the line of the 
main trenches of the Smithsonian party. One of these test holes, 
west of the large trenches, penetrated the artifact bearing stratum 
where there was a concentration of material. With this as a 
starting point an area thirty by thirty feet was excavated. Tills 
pit yielded most of the specimens obtained by the Denver group. 
The imterial thus secured adds to the general fund of informa- 
don on the site. 

Approximately two thousand stone implements and a few 
ornaments, two of carved bone, as well as bones from animals 
have come from the excavations. No human skeletal maTerial 
has been found. The general complex of implements consists of 
characteristically fluted points, snub-nosed scrapers, side scrapers, 
end scrapers, a variety of cutting edges, drills, gravers, chisel- 


Early Man 


gravers, rougli-fiakc knives, fluted knives, large blades, sand- 
srnne rubbing scones^ and a few bone tools^ probably punches 
or awk. Most of the stone artifact are chipped or flaked- 
there are no polished tools—and show rhac the lithic component 
in the material culture was primarily a fiakc industry. Only a 
few tools of the core type were found. These were mainly 
hammers and choppers. 

Dr* Kirk Brj'an of Harvard University' has been in charge of 
geologic studies of the sire and conclusions concerning its age 
must come from hini. Evidence from the digging shows that the 
occupation level was once an old valley bottom which subse¬ 
quently was filled in by the wearing aw'ay" of bordering ridges. 
At the present time it suggests a terrace above an intermittent 
tributary^ to a series of streams that everrcually join the South 
Platte River, This effect has been produced by erosion of the 
ridges which once bordered the vaUcy on the south. Ac the time 
of occupation the valley bottom was dotted with bogs and 
ntarshy places. The makers of the implements camped on the 
slopes above these meadows. 

The find ac Dent, Colorado, w^hich lies some sixty miles south¬ 
east of the Lindemncier Site, consisted of mammoth skeletons 
and two large fluted points. Hiis association is in agreement with 
that at Oovis. The digging was done by a party from the Colo¬ 
rado Museum of Natural Flistory, 

From evidence now ac hand a broad generalization of rfie 
Folsom problem would be as follows: No human remains have 
been found and, so far as his physical characteristics are con¬ 
cerned, Folsom man is still an unknown person. There is no 
tnfoimation on the type of shelter he may have used. On the 
other hand it seems obvious that he was a cy^pical hunter depend¬ 
ing entirely upon game—mainly bison but occasional] y the mam¬ 
moth and a stray' camel—for his maintenance and sustenance. He 
no doubt supplemented hh preponderant meat diet with W'ild 
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seeds and "greens” bur did not culiivate his own vegetal food. 
From information gathered at two sites his age has been placed 
at the end of the Pleistocene or possibly the beginning of the 
Recent period. Conclusions about the status of the Lindenmeier 
Site arc still in the formative stage. 

Mention should be made of the distribution of the fluted-type 
points. They have been known for a long time and variations 
of the form have been found from the Rockies to the Atlantic, 
from southern Canada to the Gulf of Mexico, ^^le type is rep¬ 
resented in coUections in numerous museums and In a: least one 
case has been called by another name, the Seneca River point- 
It did not attract particular attention until the finds at Folsom. 
This was largely because most of the examples were surface finds 
and without definite significance. There are tw^o main classes 
of fluted points. One is represented by the Folsom specimens. 
The other is a larger, more generalized one embodying most of 
the characteristics but not exhibiting the same degree of skilled 
workmanship in their manufacture. The latter have the wider 
distribution. The tiuesiion is whether all should be called Fol¬ 
som points or if there should be some deagnation that does not 
carry the implication of equal age. H. C- Shetrone of the Ohio 
State Museum has suggested chat they be termed Fluted Points 
as a class and the various forms then be more specifically desig¬ 
nated by place names such as Folsom, Qovis, Lindenmeier, etc. 
This proposal has considerable merit and If adopted would re¬ 
move much of the present confusion. 

Tht significance of the fluted points occurring cast of the 
Mississippi River is an open question. There is no evidence to 
suggest their possible age or place in the main archaeological 
picture. The vast majority are surface finds and although there 
are several centers—notably in Ohio, Tennessee, southern Vir¬ 
ginia, Georgia, and western New York—where they are found 
in comparatively large numbers nothing has come to light which 
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would indicate their relationship to the cultural remains present 
in those areas. The fact that the eastem examples bear a strildiig 
resemblance to those in the west does not malte them of equal 
antiquity. They may represent the survival of a highly special- 
hted and efficient implement In later horizons. The individuality 
of the form, however, and the apparent absence of the type 
from the recognized cultural complexes in the east is considered 
by some as a manifestation of its age. Also, from the standpoint 
of its wider distribution some are prone to believe it older than 
the western examples, basing their conclusions on the theory that 
the greater the distribution the older the type. Until examples 
arc found in undisturbed deposits and In assodation with fauna 
comparable to that in the west no definite statements can be 
made. Only additioual work will solve the problem. 


THE SIGNIFICANCE OF PROFILES OF 
WEATHERING IN STRATIGRAPHIC 
ARCHAEOLOGY 

BY 

M. M. LEIGHTON 
Chief j lUmoa Sme Geological Stavey 


C/yE very important line of inquiry in dating a deposit con¬ 
taining evidences of early man in situ is an examination of the 
profile of weathering in the upper portion of the deposit, and if 
there are any superiacent materials, their degree of weathering 
should also be obsen'ed. This is a part of stratigraphic arcliae- 
oI(^, 

The term “profile of weathering”, as used here, is synon}'tnous 
with the tenn “soil profile” as used by pedologists. The former, 
however, is preferred because the term soU has been otherwise 
employed, and is still popularly employed, in a sense quite dif¬ 
ferent from chat in which pedologists use it today. 

“Profile of w'eachering” is a term applied to all of those clearly 
recognizable subdivisions of the weathered zone, as seen in a 
vertical or nearly veiticat geologic section. The natural physical 
and chemical characteristics of these divisions are due to proc- 
eses operating through sufficient geologic time to leave their 
impress, and they reflect the climatic, topographic, and vegeta¬ 
tive environment in which the deposit has existed. In the early 
stages of the cyde the profile also reflects to more or less degree 
the characteristics of the parent material. 

The late Dr, K. D, Glinka, Director of the Agricultural Insti- 
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tute of Leningradf appenrs to have been the first ro call attencioa 
ID ihe detaiJed characteristics of profiles of weathering, or soil 
profiles as he called them, as a result of a very extended study 
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Fig. dia^rxm of Qlink^L^s soii pfotilfi. 


of die soils on the widespread youngest glacial drift-sheet of 
Russia.^ Briefly it may be said here that he recognized the fob 
lowing subdivisions, beginning at the top; a surficial material 

Glinlta, “Die Typtn der BodenhUdun.^, ilirc und geo- 

gnptusche Vertrciniii^ (Btdin; Verlag Gdjiiider Bommeger, 1914), 
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(A, eluvial, in Fig. ij) from which, cither by chemical or 
mechanical means (probably both), more or less material has 
been removed or cluviated; beneath this, a subzone (B, illuvial. 
Fig. 3i), into which the clayey material has been introduced 
chemically or mechanically; and bcnearfi this, the parent mate¬ 
rial (C, Fig. a 2). His A includes the humus-charged silty mate¬ 
rial, as well as any non-humus silty material, that lies above 
the denser, more compact, and plastic B (u'hen wet). Glinka also 
pointed out, among other things, that vegetation as well as cli¬ 
mate had its effect upon the nature of the profile. 

This classic work was followed by similar studies by pedolo¬ 
gists and geologists in this country, particularly under the stim¬ 
ulation of the late Dr. C. A. Marbut, in charge of the Soil 
Survey Division of the Bureau of Soils, United States Depart¬ 
ment of Agriculture, who had had the opportunity of field 
conferences and observations in Russia. 

Much work had already been done by geologists in this coun¬ 
try in determining what chemical changes take place in pro¬ 
ducing weathered zones, cither from solid rock or from glacial 
drift, but not until Kay- pointed out that the gumhotil on the 
Kansan drift of southern Iowa was derived from normal glacial 
rill by advanced chemical weathering UJidcT brondf po&rly 
dTsin^d fistsf did geologists or pedologists give much attention 
to the effect of topographic environment in producing such 
materials In weathered zones. This was a distinct step of progress. 
Later MacClintock and the present author began to apply 
Glinka’s philosophy to the interpretation of the wcaThcrcd zones 
on various drift-sheets iu Illinois. This work resulted in the 
recognition of an equally sigui ficant product, siltriL a countcr- 


■ G, F. Kay, “Gtntibotil. a New Tam in Plciattceiie Geology,” New 

Series, Vpl. XtlV pp. fij?-!*; G. F. Kay. and J- N. Pcaree, “The Gogin 

qf Gunnhoulf'' Jour. GeaL, VoL XX\^I^ fx92o), pp. 89-1 
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pan of gumbodl, resulting from weathering wider cemditions of 
goad drainage* 

STAGES OF PROFILE DEVELOPMENT 

Dependcnr upon time, climate, nature of the matenaJs, and 
other factors, there are several stages of profile development to 
be recognized. 

Stage of Infancy 
Stage of Youth 
Stage of Alacurity 
Stage of Old Age 

The following description of these stages, with the exception 
of the last, is based on observations made in the glaciated area of 
the npper Mississippi Valley, and, therefore;, is applicable only 
to areas having sunilar climatic and topographic conditions. 

Stage of Infancy, A profile of weathering which is in its inirial 
stage of change, but showing only incipient subdivisions of the 
weathered zone, may be said to be in hifmcy. Deposits on the 
so-called “second-flats” of some stream valleys, or some ridge- 
loess deposits adjacent to our major Midwest valleys show such 
a profile of weathering. Some flood-plain deposits are too recent 
to show any weathering and, therefore, are not even classed in 
this stage. The majority of the Indian Mounds of the upper Mis¬ 
sissippi ValJey do not possess weathered zones, except for the 
introduction of some humns materia]. This Is the initial pm of 
the infancy stage. 

Stage of Yotitb, A profile of weathering may be said to be in 
a stage of youth when it possesses those subdivisions shown by 
the Wisconsin drift-sheets of North America (Fig. 13). In 
this case there are four clearly recognizable subdivisions: (t) a 

'M. M, I.cigtiton and Paul MacOiniock, ‘TVcathernJ Zones of the Drift- 
Sh«u of lUinok," Jour, Geol.. VoL XXXVIII, No. 1, np. iftjj; ft, 

printed in Illinok Swt Geological Survey Report of lavestigatiQia No! 10, 
tiS'^o). 
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top soil which has been more or less eluviated and in which most 
of the coarse-grained arkosic rocks and the limestones have been 
weathered out; (2)3 brownish, more or less illuviaicd, compact 
and plasdc subzonc, into which day particles from (i) have 
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Ficl 13—Idnlked dlagmm of a youthful profile of weathering. 


been introduced, from which limestone pebble have been dis^ 
solved, but in which arkosic rocks arc still present; (3)1 yellow- 
ishf o>ddi2ed zone, unlcached of its calcareous material, and le^ 
compact chan (z); rhk grades down into the unweachered parent 
materia] (4)* 

Only rarely do we 6nd an Indian Mound in the upper Mis¬ 
sissippi Valley which, when incised, shows some of these char- 
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acteristics. One near Utica, Illinok, was examined by Dr, A. R. 
Kelly and the writer in 1931 and brieBy described,* 
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Fjg. ^14 Gcncritlizcd profits of mamre- weath£rriiig'+ Manire \ftX3theruw 
cfHicUtidnf of good dnioige produces si iilrv matena] In the No. thorffioit 
whems mature ^lEichertfig tinder poor drainage produce gumbo. 


Stage of Matttrhy, A proJile of w'eathcritig may be said to be 
in a stage of maturity when it posseses the following subdi¬ 
visions (Fig* 2^): (1) a top soil not readily distinguishable 
£ro[n the youthful stage, but probably more siliceous in chemi- 

*M. M. Le^hTon, "Sonit <ibiKrfsiicHU pn the antiquity af ni*n io Ulinnis,'* 
Tram. DL Acad. Science, Vnl. ij. No. 4, p- (j, (i9}4>. 
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cal composidon and less fertile^ (1) a very definite gumbo 
(couipactt very plastic when wet, hard and jointed when dry) 
where rhe topography ls flat and poorly drained, a silty material 
where the topography is rolling and well drained, with all grada¬ 
tions between for intermediate ej'^pes of topography, pebbles 
few, smaU and of the most resistant varieties, granites and other 
arkosic rocks rare, limestones absents some concentration of 
ferric iron o^ide at che base^ (3) matcml oxidised to rusty color 
and leached of calcareous material, otherw^ise but linle altered^ 
(4) material oxidized to yellowish color, but unleached of its 
calcium carbonate^ (5) unaltered material. 

This kind of profile is found on the older drift-sheets—lUi- 
noian, Kansan, and Nebraskan, each successively older and more 
weathered where exposed at che surface. 

No deporits of these ages in North America are knouTi to 
contain evidences of early man, except possibly near Abilene, 
Texas, where in the Durst old soil beneath the Elm Creek Silts, 
which may be Sangamon in age, charcoal and flint chips were 
found by Sayles.^ 

The writer has not studied profile of weathering which may 
be referred to the old age stage, but it is possible that lateritic 
deposits may represent tbk stage. 

PROFILES tN SUB-HUMID AKD SEMI-ARIU CLIMATES 

The WTiter made a brief study of profiles of weathering in 
west central Texas in connection with his examination of the 
geolog)' of che silts combining evidences of primitive man near 
Abilene. This region is part of the open plains country, having 
an average rainfall of about tT-venty-five inches, a mean July 
temperature of 82®, a rncan January temperature of 44®> and 
strong evaporative winds. It is disdnctly sub-humid, bordering on 

•Referred tu in artick by M. M. Lei^hion. “Geologic^ Aspcc^ Fly¬ 
ings of primitive Mart, fttir Abilene, Medallion Papers No* XXIV, The 

Med^tin, Gik PueblOt Globe, Arizona, 
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the semi-iirid. Ir is a region of calcareous subsoils, or tkrk choco- 
late-brouTi soils. Caliche is of widespread occuirence on deposits 
of proper character^ sufficient geologic age^ and favorable topo¬ 
graphic position. This unique material distinguishes the proves 
of weathering of this region from those of the more humid 
upper Mississippi Valley. 

The stages of profile development represented in this region 
range from mfoT^cy to jimmrity. The silts on the second flats of 
the streams commonly show a profile of weathering In rhe stage 
of infancy. There is little or no leaching bur the top soil Is fairiy 
uniformly charged u'ith humus matter* The somewhat higher 
levels of the Ebn Creek silts show profiles of weathering in carlv 
youth z humus-chatged soil layer, a compact zone with co¬ 
lumnar strucrure, t\velve to eighteen inches thick^ and leaching 
doTi^Ti to a depth of eighteen inchcsK In these silts many artifacts 
of primitive man have been found by Sayles and others. It is 
believed that the early youthful profiles on these silts may pos- 
ribly correspond in time to the youthful profiles on the Wk- 
consin drift of the upper Mi^issippi Valley. At several horizons 
in these sHts are dark layers which, at a distance^ have the ap¬ 
pearance of old soil layers, but a close examination reveals that 
they possess no profiles of weathering, they arc calcareous 
throughout, and contain a fauna of smalt gastrojxKi and pde- 
cypod shells of both water and land forms* The dark layers 
appear to mark intcn^als between the slack-w^ter floods which 
laid down the silts, during w'^hich humate salts were introduced— 
intervals too short geologically for weathering processes to leave 
their record. It is on the surfaces of these dark layers char the 
stone hearths occur. 

Reference has already been made to the Durst Silts below the 
Elm Creek Silts (Plate X), which show mature profiles of 
w^eatbering w ith a well developed soil layer in the No. i horizoni 
gumbo in the No. i horizon, a rusty zone at the base of No* 2. 



PiAit X“\"icw of Darsi silts with old soil (Ssngsnion?! ovurliiiii hy Eliti 
Crixk siltSv near AbiJctii?, Tckis, Ttic pick k dimmed in n flitw chip eiiibeddcd 
in the old soiL (Leighton, AU ^Geological Aspws nf ihe Flndiings of 
Ptimitive Mai3+ Near Abilene^ Texas,” M^siUioo Papers No. XXIV+ Gila 
fticblo^ Glube^ Ariz. 19^6.) 
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and caliche and much less weathered stony slit in the No, 3 hori¬ 
zon. The gumbo juFt below the soil, in another exposure a short 
distance down stream^ has columnar structure and contains scat¬ 
tered small siliceous pebbles and iron-manganese pellets up to 
three-eighths of an inch in diameter^ A brief petrographic esami- 
narion of samples of the old soil was made by Dc R. E. Grim of 
the Illinois Geological Survey^ and this examinatioa showed that 
the soil has aU of the aspects of prolonged weatherings being 
composed of rounded grains of quartz* 1 mm, or less in diameter, 
bonded together with iron hydroxide, some amorphous silica 
grains* Some larger grains of quam^ and a few pellets of iron* 
alumina, and manganese. Clay mineral matter is very scanty evi- 
dendy having been largely cluviated. No feldspars were found. 
The gumbo is composed of a cky-mineral of the bciddhte- 
monmiori]Ionite family—a product of weathering* rounded 
grains of quartz, amorphous silica, iron hydroxide, and of the 
feldspars only orthocbsc was found. In contrast with this com¬ 
position, the rusty zone below shon^s much less clay mineral, 
no amorphous sUicai a greater abundance of orthociase feldspar^ 
and some grains of plagioclase feldspar^ Thus, the evidence for 
a mature profile of weathering seems complete. 

A mature profile was also noted on Tertiary or Early Pleis¬ 
tocene graveJ at a rdarively low physiographic level, yet some¬ 
what higher than the Elm Creek Sills. This exposure is de¬ 
scribed in The Medallion Papers No, XXIV of GUa Pueblo, 
already referred to in a footnote of this paper f The divisions of 
this profile are rcadUy distinguishable: Horizon i is a dark top¬ 
soil, non-calcarcous* Horizon i is a compact zone, with colum¬ 
nar structure:, non-calcareous except for secondary calcium 
carbonate, and the pebbles arc relatively few and small and 
show much weathering in contrast with tho(se of Horizon 4. 
Horizon 3 shows a concentration of calichct and Horizon 4 
show's oxidized gravel, otherwise little changed* 
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CONCLUSION 

It ts ewdenc from the foregoing that critical attention should 
be paid to profile of weathering as an aid to the correlation of 
physiographic levels and the unravelling of the stratigraphy of 
surhctal deposits. Some of these deposits are proving to be rich 
caches, especially in the souihwst and the western plains, for 
archaeologists. They reveal that man in America does date back 
into geologic time to some extent. It is also apparent that much 
more work on the geology of the sur£cial formations with an 
eye to physiographk levels and profiles of weathering from one 
region to another, and especially from one climatic environ¬ 
ment to another, ts sorely need^. When this is accomplished, 
the last chapter of the Earth’s history, which has been so com¬ 
monly neglected in areas beyond Ae glacial border, w'iU be 
clarified, and man’s place in that history will in all probability be 
revealed. 


THE PLEISTOCENE MAMMALS OF 
NORTH AMERICA AND THFm RELATIONS 
TO EURASIAN FORUMS 


BY 

£DWiN H. COLBERT 

Assistant Curator of Vertebrate Ft^eontology of the American 
Museum of Natural History, and Associate Curator of 
Geology and Paleontology of The Academy of Nomral 
Sciences of Philadelphia 

L INTRODUCTIOX 

The study of early niaa io the Old and New Worlds is neces¬ 
sarily cloiseiy connected with a study of the animals with which 
he was associated> In order to anderstand ptimiiive man and the 
ctiliurcs that he evolved, it is essential to know as much as pos¬ 
sible about the world in which he lived—about the dtmatic con- 
didons that governed the course of his daily life, about die 
nature of the country he inhabited, about the plants around him 
and particularly about the animals ivith which he had to com¬ 
pete for existence and which were so closely interwoven through 
the pattern of his cultural development. To primitive man the 
mammals that lived around him, particularly the larger mam¬ 
mals, were the chief source of his supply of food and clothing— 
they were in effect the prime motivating factor in the establish¬ 
ment and the perfecrion of his early flint, stone and bone 
industries. Therefore the mammals contemporaneous with early 
man are especially important to the student of human evolution. 

ir. THE ESTABLISHMENT OF THE HOLARCrtC FAUNA 

The study of the distribution of modem animals has shown 
that the several continents may be grouped or separated accord¬ 
ing to the relationships of their faunas. Tims it has become evi¬ 
dent from a study of continental animals, and of mammals in 
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particular, chat tlic north temperate portion of the world, in¬ 
cluding North America, Asia north of the Himalaya Mountains, 
Europe and the northern rip of Africa, north of the Atlas Moun¬ 
tains, constitutes a single zoogeographic area, the Holarcdc 
region, in which the animal life, especially the mammalian life, 
is essendally uniform. Other portions of the earth lie outside of 
this great Holarctlc region, and are distinguished from it by their 
different mammalian faunas. Of coiusc, differences exist within 
the Holarcric region too, especially between that portion con¬ 
tained in the eastern hemisphere, the Palaearctic division, and 
that contained in the western hemisphere, the Nearcdc division. 
But these differences, numerous as they may be, do not obscure 
the general unity of the Holarcric fauna as viewed in its broader 
aspects. 

Now there must be a very basic and deep-seated origin for 
this unified Holarcric fauna. An examinadon of the fossil faunas 
shoA^'5 chat such is the case. 

Tracing the history of mammalian assemblages bach through 
dme, we find that during the Pleistocene period, the age of 
wide-spread gladadon, the broad consanguinity of the mam¬ 
malian faunas of the north temperate zone was Just as typical 
then as it is now. And carrying our studies back further in 
geologic rime, through the Pliocene period and back to the upper 
part of the Miocene period, it may be seen that similar reladoti- 
ships of faunas held true even in those reladvely distant days. 

The reason for these simikritics of fossil faunas in North 
America and Eurasia is not difficult to find. For it would seem 
evident that since upper Miocene rim«i the two continents have 
been connected by a land bridge, Joining Alaska and Siberia. 
This trans-Bering bnd connccdon undoubtedly has xoiricd in 
extent through upper Terriaty' and Quaternary times, being 
broad during the periods of general condnental uplift, and nar¬ 
row or even non-existent during the periods of general cond¬ 
nental depressions. But for the most part it has undoubtedly been 
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a positive, uplifted elemcac since about the closing phases of the 
Miocene period, and as stich it has served as a broad corridor for 
intercontinental mlgratioos and consequent intermingling of the 
Palaearcdc and Nearctic mammalian faunas. Thus there was 
established, during late Tertiary times, a common basis of herit¬ 
age for the mammals of North America and Eurasia. 


nr- SLMlLAtirriES AND DIFFEftEIfCES BETWEEN THE PLEISTO¬ 
CENE FAUNAS OF NORTH AAIERICA AND EURASIA 


Now it is evident that the common heritage of the Holarcdc 
fauna will be indicated to a ceitain extent by the similarities be- 
t%'een the Pleisrocene mammals of North America and those of 
Fnrawa- Thc similar elements in the faunas of these two regions 
may be attributed to two sources, namely, thc upper Tertiary 
ancestral forms shared in common by North America and Eur¬ 
asia, and the Pleistocene species that migrated back and forth 
across the Bering land bridge. 

An examination of the Pleistocene faunas of the two divisions 
of the Holarcdc region will show that in thc broadest aspects, 
similarities between them greatly outtvcigli differences. Thus 
out of eleven orders of Pleistocene contineiiial mammals of 
Holarcdc distribution, eight were common to both hemispheres, 
while three were restricted either to the Palacaicdc or to thc 


Nearctic sub-re^ons. 

DISTRIBUTION OF MAMMALIAN ORDERS IN THE 
PLEISTOCENE PERIOD 

Eurida Konh AmcHca 

Mtnuplilli (pouched mamnaali—ppmsmu).. _ ^ * 

Ininrcivoria (flircwit molcj, eic.) . 

Chlropiera (bau).... ^ %.+ ^. k- 

Pnnura (monkeysp apci, UUd) . i , + ^« 

Edentita (tldtht, % p - 

Rodentii (rodeiiT9) r . , p ^ ♦ 

La,eotiidrphi (rmbbiti, hares).,^ - 

CiriMvora (do^. bein. cat*, ecc;),,. .... 

PraboscLdei (mastdttdniev elephanls)^ h + p + 

Pcruwdictyla (honeii riiaiioccro«», t^ipirt) ......, + ■ * 

AitiodaciyU pcccuie*, KipfMMi cimelsi deer, 

cLralfH^ uttlope, — ■ - - +» h —.. * ^ p ^ ^ 

^ Man mlgraied eo North Arntrim at the doM of the KeMcrecne period- 


—a 

i*i‘ 

SL 

—Jt 























Eaju-y Max 


176 

The two orders restricted to North America, namely, the 
oposstims and the edentates, migrated inro this region from 
South America at the close of Tertiary times. The one order 
restricted to Eurasia, namely, the Primates, never reached North 
America until late Pleistocene or posr-PIelsrocenc times, when 
man crossed from Siberia to Alaska. 

This brief glance at the larger group of mammals demon¬ 
strates the essential unity of the Pleistocene fauna of the Hol- 
arctic region. Now when the smaller taxonomic divisions, the 
families, genera and species, are considered, the differences be¬ 
tween the mammals of North America and Eurasia become in¬ 
creasingly apparent. They may be presented in the following 
tabular form; 

Pleistocene Mammali nt the 

Hdaicdc Rfsinn Of Univeru] Extent PercEntaEc 

It ordtrs.Sorden ^3% 

52 fimDiei^ _ 10 fxinilit? 

Abode 300 Iteneta... .. About ^ntT3 m 

Of several hundred species of Holarctic Pleistocene mammals, 
only a very few were of universal extent throughout the region. 

It U only natural that these differences in the Pleistocene 
mammals of North America and Eurasia should appear and in¬ 
crease, as we progress in our consideradon from the larger to 
the snaller taxonomic units. The differences are due to various 
Causes. In certain instances, families were restricted throughout 
their history' either to one continent or to the other, even though 
tile orders to which they belonged were of universal extent. 
Thus, in the lesser aspets of the problem there were differences 
in the Tertiary heritage of the Pleistocene mammals of the Hol¬ 
arctic Region. Then a^n, many group failed to migrate from 
one region to another. This restriction to the Old \VorId or to 
the New ^Vorld might have been due to various causes, such as 
restriction in size and a dependence on a restricted environment, 
restriction based on tropical or scmitropical adaptations, or rc- 
striedon as the result of spcializcd adaptations to a forest en- 
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THE DISTRIBUTION OF PLEISTOCENE HOLARCTIC MAMMALS 


Ofder 

lELMcdTora 


Family 

[^ddphiiditf—opouu m .., 


Konh 

Eurad« AmericJi 

3t 


Eriii^ccid^c—^JaedgcticiB^. 
Soriddie—ihnews 
TaJpIdae—Rwle*, r ,. 


X 

X - -^ X 

X X 


ChiropEco 


Hippoftdendsiti—Infftoitd Intf ..... . 

Vcapertiliomdac — cocciniDD , *, + + 

Lep 4 tidae— rabbin..,.,.^...,, 
OchdlPnMat—piJtaa ...,****,..*. ^. +* 


Sduromorpha: 

Aplodonddae—Kwelld. ......... i.. 

Sduridac—tquirTcb. »............. . 

Htrmrcayidae—kan^rcto race ....... 

Gcamyidae—2oph<!T9... ............. 

OMtorldajc—bcavttt, , ^ . 4 p ........... . 


Rodentia 


Edcutara 


Carnivora 


Fnmat» 


ProbEHCtdea 


Myomorpha: 

Spaladdac — ^bunboo . p^ ^ -. 

Muridac—Old Worid mice .,.. *. 

Cnoectdae—New World nuce^ 4 ^ ^ + ^ 
Dipodidac—Jerboae, eF^. ............ 

!Sa|>odidac—jumping mkc. .«<^« 
Myweidae — dormice. ,+++, + ^ ... 

Hyitii c4 morph a: 

Hyitnddae—Old World porrupinea., 4 
Ercthiiondiiae—New World porcupinrt 
Cavtidae—capybara^etc.. 4 

Megath^dae—ground floiba., * * * * * 4 
Megalpnychfdae — gnmod ibthi, ... p ^ 
Mj'ladDiitidac-—ground doebe.. 
D^^podidae—armadill«. .^ p . ^, 
GlypcodoTitid ac—^g|ypt<MlDnci. ....... 

Canidae—doiE^^ wolvrt, fujCEi^ ecc. - 

FrocycHudac—notoorta^ pandas « 

Urddae—bean. .. . . . . 

^ Muiididac—wcaseb, badgen;, erc^r .«■ 

VLverddac—dvecs. pi p p-■ + h# + . 
Hyaenidae—^byaimaa._.,4^-.iP--. 

F^dae—caEt. p, ^ p........ li.. b. +.4 p 

( Cercopiihcddac-^onkeyi .... ... + ..# 
Pon^dar-^pei ^ 

HominidM“— pp.p --- 

Trilopbodnacidae — pruni&inE maaco- 

donee.. .r*.^ -- 

MaiimjcrnddaE—^oaiiodonis • <«%»p--p p » 
Elcphaacidae—clcpiianti, mammorhi 
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Qt^tt 


Pcriw^-ac^yb 




Family Euwia 

Equi^Afr—hcrM.... r,. s ^— 

Gialii^othcnidAC-^lialiccf hcftt . x 

RbElHKCrotidajc^r^nQceTD^n. . X 

TApirid^c—lapirt.^x -— 
Ta>'t!.liuidat^pcccan^--,...., 
Suidtr-^pii^. ^. + , * , X 

Hlppdpujtuiikdae^hippof.«,, ^ ^ +»,, + x 

CaffltMdjt—Canuda. ^. K *— 

CcnridAt-^eer..^^ x — 

Giraffidac-—erAifc ».x 
Andbcapndac—prooghiarniT-,^ 
Bovidac—anidopes, tittJe^ etc.^,* *, * * s — 


North 

Aiticdca 


Arrowit Indicate diieciion of mj^jratinii, when juch fnlgratwci root pbec dunog 
the Pleiicocenc period. 

Horisootal line* indtme the iinlvcrial Hohrctic diitributimi o( a bmilyf 
aHbltihed prior to the hc^nning of the PIcLitacefie period. 


vironmenr. In other cases, the deferences benveen the Pleisto¬ 
cene mammals of North America and Eurasia were dne to the 
fact that in one region or the other certain groups of universal 
Tertiaty extent became extinct at the close of Tcrdaiv times. 
And in the smaller taxonomic units, particularly the species, the 
effects of evolutionary change even during the relatively short 
duration of the Pleistocene period were sufficient to cause dif¬ 
ferences between related or identical genera in the nvo regions. 

Finally, some difference in the Pleistocene faunas of North 
America and Eurasia are not to be explained on the basis of our 
present knowledge. Why, for instance, did not the woolly 
rhinoceros of Eurasia, an animal admittedly capable of migrating 
over great expanses of arctic wastelands, accompany the woolly 
mammoth into North America? 


tv. THE DEV’ELOPMENT OF MAMMALIAN^ LIFE IN THE PLEiSTO- 
CENE OF THE HOLARCTIC REGION 
Generally speaking, it may be said that the tranation from 
the Pliocene mto the Pleistocene was a continuous process, 
marked by the unbroken sequence of the mammalian faunas in 
their larger aspects. But at the same rime, this transition was 
characterized by the widespread and rather complete “turnover'* 
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of ihe lesser clemenis of the faunas. That is, most of the orders 
and families of mammals continued from the Pliocene into the 
Pleistocene, but there was an almost complete change in the 
genera and species between the two periods. 

Now this change in the detailed composition of the faunas, 
particularly with regard to certain wide-spread types, affords a 
convenient and a reliable guide to the beginning of the Pleisto¬ 
cene period. Of course, the Pleistocene period is usnally defined 
as beginning with the first continental glaciation, but over a 
greater portion of the earth’s surface evidences of this glaciation, 
either direct or indirect, arc lacking. Consequently it becomes 
necessary to rely on other criteria as definitive of the advent of 
the Pleistocene, and of these criteria, the spread of certain mam¬ 
mals would seem to be the most accurate. On this basis it would 
seem that the Pleistocene period, through a greater portion of 
the northern hemisphere, was initiated by the sudden appear¬ 
ance and the uide-spread migrations of four tj'pes of large 
mammals, namely the roonodactyl horse, Eqmi, the true ele¬ 
phants such as Archidiskodofj, the true camels, Cofnehps and 
Caifjeius, and cattle of the Bos group {Bor, Bison and Bubaius). 
This is not a new idea, having been set forth (in a slightly dif¬ 
ferent W’oy) as long ago as 1911 by Haug, and more recently, in 
193 5t l>y Hopwood, 

Of these mammals, the horse is the most diagnostic of the 
opening of the Pleistocene, because wc know almost unequivo¬ 
cally its direct ancestry, and because it spread almost to the 
four comers of the earth. Thus, the topmost Pliocene horse, 
Plesippus, gave rise directly to the lowermost Pleistocene horse, 
Eqitsa, in North America. From North America, Equus spread 
almost simultaneously to Asia, Europe and Africa. Consequently 
it may be said that the sudden appearance of Equiis in North 
America, Eurasia and Africa marlu the beginning of the Pleisto¬ 
cene in those continents. 

Similarly, the camel evolved in North America, appearing at the 
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beginning of the Pleistocene on this cotirincot as Cmnelop^, and 
migrating to Eurasia, where it appeared as C^fieliii. Therefore 
the camel may be said to have accompanied the horse in its basal 
Pleistocene migration from the New World to the Old World. 

The elephant, ArebidiskoJon, on the other hand, evolved in 
the Old World at the beginning of the Pleistocene, perhaps at 
the end of the Pliocene, and appeared in the New World with 
or shortly after the advent of the glacial period. And likewise, 
the cattle, of early Pleistocene origin in the Palaearctic region, 
migrated eastwardiy across the crans-Bering land bridge to the 
Ncarctic region. 

Although the first appearance of these large, rapidly migratitig 
mammals conveniently defines the opening of the Pleistocene 
period in the Holarctic region, we unfortunately have no such 
clear cur evidence to mark its end. The Pleistocene faunas, once 
established, continued in a rather uniform and uninterrupted 
manner until the close of the period, at which time the bulk of 
the mammals persisted on into recent times, and only a small 
percentage of them became extinct. Thus the end of the Plcisto^ 
cenc period gradually merged into the Recent period and no 
distinct line of demarcation can be drawn between them. 

This merging of the Pleistocene with the recent is due to tw'o 
causes, 6rst that no new types of mammals appeared with the 
opening of recent times, so that any differences between the 
mamnialian faunas of the two periods must be based solely on 
the e.xtinction of Pleistocene forms, and second that certain 
“typical*' Pleistocene mammals, now extinct, pcisistcd on into 
the beginnings of the Recent period. To put it in another way, 
it may be said that we are so close to the Pleistocene period that 
there has been no time for really valid differences to become 
established. 

It IS an interesting fact that the peiristcooe of Pleistocene 
mammals, now extinct, into the Recent period was much more 
marked in North America than in Eurasia, In the Old World 
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only 3 rclarivtly small number of such mammals held over be¬ 
yond ihe closing of the last gladal period. These arc excmpliiScd 
pardcularly by the woolly mammoth, the woolly rhinoceros and 
the Irish deer, all of which muse have been living only a few 
thousands of years ago. In North America, on the other hand, a 
considerable number of Pleistocene mammals, now extinct, per¬ 
sisted on to a date that may be sec within rlic last few thousand 
years. These were various ground sloths, the dire wolf, the CaU- 
fomia bon, rhe mastodon and the tnammoth, the horse, certain 
pyeccaries now exrincr, rhe camel, various types of musk-oxen 
now extinct, extinct forms of pronghorns, extinct species of 
bison and the giant beaver, Castoroides. Almost all of these ani¬ 
mals were sdll living in North America when the hist mongoloid 
nnmigiants reached this continent, and they did not become 
extinct until man, was well established in the New World. 

Why should there be this difference in extinction between 
North America and Eurasia? VVhy should many Pleistocene 
mammals linger In the New World into post-PJeistocenc times, 
suddenly to become extinct, whereas in the Old World those 
mammals that survived the end of the Pleistocene period con¬ 
tinued on to the present day? 

One explanation that might be offered^lthough its validity 
is open to considerable doubt—is the late Pleistocene or post- 
Pkistoccne arrival of man in North America. Curiously enough, 
the extinction of the North American Pleistocene mammals 
would seem to coincide remarkably well with the establishment 
of man on this continent. Is it not possible, therefore, that man 
was an instrumental force in causing the extinction of the horse, 
the camel, the mammoth, the ground sloth and the Pleistocene 
bison? Is it not possible that the mammals of North America, not 
being in an ecological balance with man as were the Eurasiadc 
mammals, were to some extent unable to adapt themselves to 
new conditions imposed by the arrival of man on this continent, 
with tlie result that certain fotins died out? 
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Yet it is difficult to see how the infiltration of relatively small 
bands of primitive men^ even though they were savage and ag¬ 
gressive, could result m the excincrion of mammals so numerous 
as the Pleistocene horses and mammoths- Thus it would seem 
likely that the sudden extinction of these mammals in North 
America was the result: of a complicated series of events^ 

Of course the differences in exanedon discussed above axe in 
a way more apparent chan real. That is^ when entire faunas are 
considered, it will be found that there was a close resemblance 
bccNveen North America and Eurasia, not only in ihe composi¬ 
tion of their animal assemblages of Pleistocene times, bur oko in 
the persistence of a great bulk of the Pleistocene genera into 
modem times. 

We have given some attention to the beginning of the Pleisto¬ 
cene period as defined by the appearance of certain new, rapidly 
migrating mammals. And brief mention has been made of the 
difficult problem of the close of the Pleistocene and the per¬ 
sistence of many Pleistocene types into what might be thought 
of as post-Pleistocene times. What is to be said w^ith regard to 
the sequence of the mammalian faunas within the Pleistocene? 

This is one of the most difficult and controversial as|«cts of 
the whole problem of Pleistocene mammals. Life during rhe 
Pleistocene period was essentially continuous, and there was 
seemingly but little evolutionary development, beyond specific 
changes, between the opening of the period and its clc^e^ The 
faunal assemblages found at various levels m the Pleistocene are 
different from each other mainly because of their geographic 
positions and their former ecological relationships, and to some 
extent by reason of the exdnction of certain forms, and these 
facts must be kept in mmd when distinctions arc drawm between 
them. 

Of course these statements do not apply to the species of 
Pleistocene mammals, because in these finer taxonomic divisions 
certain differences are CO be seen in the manimals of various ages 
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within the period. Thus, almost all of the early Pleistocene 
species are now extinct, whereas most of the late Pleistocene 
species are still living. But species, and particularly fossil species, 
arc peculiarly dependent on the personal factor for their being; 
therefore they are of limked value in the broad, general com¬ 
parisons of major divisions within the Pleistocene period. 

V, THfi ASSOCLATtON OF MAN WITH PLEISTOCENE ^tA^lMALS 
IN THE HOLARCTIC REGION 

Man has been associated with Pleistocene mammals virtually 
throughout the extent of the period in Eurasia, Thus the impor¬ 
tant question connected with the association of man with Pleis¬ 
tocene mammals in the Old World is that dealing with the 
geological succession of mammalian faunas and their relatioa- 
ships to the several types of Pleistocene men. 

In North America the question is of quite a dilferent sort, as 
has been mentioned above. Here it is the less definite problem 
of whether or not man ever did c.xisc on this condnenc in Pleeto- 
cene times. Naturally this whole problem is Inextricably linked 
with the very difficult question of the upper limits of the Plcisro- 
cenc period—a question that has been discussed briefly in pre¬ 
ceding pages of this paper. At the present time we know quite 
definitely that man in North America was a&ociated u'ith many 
types of Pleistocene mammals, now c.\tmct. Was this assodaclon 
withhi the Pleistocene period, or did it take place in post-Pleisto- 
cene times? As the problem now stands this is a matter of indi¬ 
vidual interpretation. We can be sure of one thing, however, 
and that is that many typical Pleistocene mammals in Nonh 
America, such as the horse, camel, sloth and mammoth persisted 
until a few thousands of years ago. And the earlv mongoloid im¬ 
migrants to a New World encountered a rich and varied fauna, in 
which many animals seem to our modem ey^ strangely out of 
place in North America, 
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INTRODUCTlOJf 

Nebraska is approximately die geograpliic center of the United 
States and of North America, and may be conridered to repre¬ 
sent an average Great Plains area in so far as climate and fauna 
arc concerned. Both northern and southern fauiusdc elements 
arc to be expected in the extensive Pleistocene deposits of 
Nebraska. 

The widespread occurrence of many of the Pleistocene for¬ 
mations in this State has made correUtlon possible. A fairly 
reliable mammalian faunal sequence has been established due to 
the abundant vertebrate fossils preserved in the deposits which 
range in age from lowest to uppermost Pleistocene. 

Until recently it has been the consensus that little could be 
done in establishli^ any order of succession of the mammals of 
the Pleistocene. This was largely due to the fact that scarcely 
any systematic work had actually been attempted. Another 
reason for apparent lack of progress was that too often deposits 
were incorrectly referred to the “Afeonian” (lower Pleisto¬ 
cene) while in reality they w'cre of much later age. This re¬ 
sulted in the “conclusion” that early Pleistocene fossils 
were not distinct from those of the middle or late Pleisto¬ 
cene. 

A report w'as published by the Nebraska State Museum in 
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1934^ listing over eighty species of mammals from the Pleisto¬ 
cene of Nebraska, An attempt was made at that time to deter¬ 
mine the stratigraphic range of the various genera and species. 
Since then more extensive invesdgarions by ficid parties of the 
Nebraska State Museum have revealed new fossil localities as well 
as uiany new specimens from already known deposits. Better 
geological evidence has also been obtained. 

Material now at hand shows that, between the time of the 
earliest Pleistocene and the Recent, considerable evolution has 
taken place in many species and in a few cases there arc sug¬ 
gestions of generic changes. 

Unusual mterest is attached to the first appearance and the 
ejEtinction of many mammalian forms in central North America. 
It is the purpose of this chapter to consider and evaluate the 
importance of the Pleistocene mammalian remains as time indi¬ 
cators. The subject is presented here under three headings: 
early Pleistocene, middle Pleistocene, and late Pleistocene to 
Recent. 


EARLY PLEISTOCENE 


A lower Pleistocene fauna has recently been found in western 
Nebraska in the vicinity of Broadwater, in Morrili County, This 
discovery, in deposits representing the “high terrace of the 
North Platte River VaUey, has been the subject of a few pre¬ 
liminary remarks by the writers.® At the present time some thirty 
species of mammals are known from this early Pleistocene de¬ 
posit, which is provisionally dated as late Nebraskan or Aftonian 
in age. The fauna as a whole is considerably older than the Hay 
Spnngs assembbge. 


* Logn, A. L. 'XJtnIme of the Pleistocene Geolcjf)' of Nebraska." Bull, Nebr. 
Sate Mtucutti, VoL I, No. 41, P!»rt pp. 1954, Sctiul^ C. Bcrmn^ 

“The Fleisioccne .Mammals of Nebtaski." Bull. Ncbr. Stit* Museum, Vol. I, 
No. 4t. Part t, pp. Table A, 1934. 

•Batbouf, Efwbi H, and C Bcnraftd Schultt, “Non« of a N^ Boiw 
in the Kuiy Pleistocene cf Morrill County, Nebraska. Bull. Nebr. State Mu¬ 
seum, VoL I Nft 4$, p. 450, 1934 
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The new earljr Plcisioccnc fauna from wesccm Nebraska has 
revealed several interesting facts. Stegoniastodon j^drificus is ap¬ 
parently an important species in these deposits, but mammoths 
and long-homed bison, which arc so abundant in deposics of 
Kansan age, arc surprisingly absent. It is believed, and confirmed 
by present evidence from other parrs of the state, that the mam¬ 
moths and bison migrated into this region after the time repre¬ 
sented by these earliest Pleistocene deposits. Muskoxen have nor 
yet been found in deposits earlier than the Kansan, in which their 
remains are rebdvcly common. 

The fauna of the early Pleistocene (Nebraskan ? or Afeonbn) 
Includes the following mammals - 

Sorex sp., shrew 

Myi&don sp., large ground sloth 

hepus sp., jack rabbit 

Sylvilagm sp., cottontail rabbit 

Sciurid, scjuirrel 

Geamys sp., pocket gopher 

Thoiaomys ?, pocket gopher 

Ca$toToides~Viki form, ancestral giant beaver 

Dipoides ?, small beaver-like form 

Peromyscus sp. (near P.tnamadtttus\ field mouse 

Ondatra sp^ ancestral muskrat 

Mbnomysl sp., ancestral field vole 

Microtinid, vole 

Neotoma ?, woodrat 

Zapus sp. (near Z. hvdsonius), jumping mouse 

Cami sp. (near C. fatranx), coyote 

Cams sp. (near Canis [Aettacyon] drnrr), large wolf 

Satherium piscittariaj extinct otter 

Felts ?, large cat 

Stegamartodon mhifietts^ imstodont 
Stegosmstodon mirificus pthttinvus, mastodont 
Eqiats sp. (near E. excelsm)^ extinct horse 
Equus sp. (more primitive species), extinct horse 
Equid (very light-limbed fonn), extinct horse 
Canielt^ps sp., large came] 



Fuvtt. Xllt-Tcrraces cspiistJ in ilw River V'nltcy. Mail, wjinilidp h' center, fe csatnitiitig tiearfh En iHc low or twenty- 

fiHit terrace. 
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Tamipotar?ia sp.^ small camel or llama-lXke fomi 
Camclid (possibJjr Titan&iyhpus}^ camel 
Capr<mT^yx sp^ small antelope 
Anrilocaprid* probably Tctrmseryx, antelope 

MtDDLE PLEISTOCENE 

Fossils of both Kansan and Yarmourh age arc here considered 
as middle PIcisrocctie hue arc listed separately. The followLiig 
manumls aie now known from deposits of Kansan age: 

Megfftberhwt sp,, large ground sloth 
Citstoroid^s ^bhensh netrxfcensisj giant beaver ’ 
Stego7tiastod^ sp.^ mastodonc 
Mistodon arnericimiiiy masiodont 
MastodoTi moodteij mascodonc 

Tetralophodon (Atorrittm) barbouri^ primitive nt^todont 

Archrdiskodon hayi^ primidve mammoth 

Arcbidiskcd&n mperfft^^ mammoth 

Ar^bidhkodm imperet^r scotti^ mamiticth 

Fjrelephas coiimtbiy mammoth 

PffTff/eptar jeffersonU^ mammoth 

Marnruonmis prhmgmm^ hair)' mammoth 

Eqitits exceim$, extinct horse 

Cmidops camel 

Titmotyiopfis mbrnscevsiSj giant camel 
CcTvalces ramevdti^ giant elk 
Symbol cavifrom^ extinct muskox 
Snperbison reghifp long-homed bison 
Superbison Istifrom angidxris^ long-homed bison 
Superbison rottmduSj long-homed bison 

The well-known Hay Springs fauna from Nebraska appears 
to be of middle Pleistocene (Yarmouth) age and may be some¬ 
what older than the faunas from the California asphalt pits and 
the Conard Fissure of Arkansas^ A list of the forms from the 
Yarmouth of Nebraska follows: 

Scalops sp., mole 

Mylodon garmimi^ large ground sloth 
Myhdm nebrascensisj brge ground sloth 
Megal&nyx leidyi^ large ground sloth 
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Lepus ffgameuSt jack rabbit 

Sylvihgus fit^ridamiSf cottoncaiJ rabbit 

CUelltiS sp., ground squirrel 

CynoTijys nhbrarms^ praijic^og 

Geornys sp*^ pocket gopher 

Tbonifffftys sp.^ pocket gopher 

Castaroides obioensis nebra^ccTisiSr giant beaver 

Calcar sp., beaver 

Ondatra nebraicensiSf muskrat 

Mhri^tus mouse or field vole 

Canis lamtns ?, coyote 

Cflwir (Aen&€y{>7i} dims fiebrascensis^ Luge wolf 

ArctodtiS simns nebrasceTiSiSf bear 

Mtisteia vison ?, mink 

Smilffdon nebrAScensis^ sabre-toothed riger 

Stegomastodon aftoniac^ mastodont 

Mastodon (rmeriamtis^ mastodont 

Arebidiskedon hnperator^ maminoth 

Atebidiskodon tneridionalis nebrasccjisii^ mammoth 

Farelepbas Columbia manunoth 

Farelepbas jeffersonii^ mammoth 

Eqmts exceisns, extinct bom 

Eqttus exedsus mobrnr^nsis^ extinct horse 

Equiis catabatiis nsbrasemsis^ stilt-Jegged horse 

Flutygorms vetus^ peceaxy 

Mylohytis brirumi^ peccary 

Cmtdops kansanusy camel 

Cmtelops vitakerianus camel 

Tarntpolama (mt^icanus^ small camel or llama-like form 

Odocoiieus sberidamis^ deer 

Caprometyx fiP^rcifer;, small antelope 

Symbos comexifrOTis^ extinct muskox 

'Tettameryx (Hayoceras) falkenbachit four-homed antelope 

Superbhon ferex, long-homed bison 

LATE PLEKTOCENE TO RECENT 

The late Pleistocene has presented many complex problems 
with regard to the time of exdnccloo of certain of the mammals. 


Pl^rt: XIV-TTic icrniM in Wliitc River Vulky, Men, at lower leftdnJ lower right, are coUcaing 

invertebrates from liie arrifict mil fti^ssi] nijiriimiil hesrizon. 
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The appearance of artifacts assodarcd wirh extinct aniimis has 
made this even more involved and much more bteresting* 

The Citellus faunal zone has become a very impomnt strati¬ 
graphic level over a Luge part of Nebf^ka. This zone is post- 
Sangamon and pre-Peorian or early Pcorian in age^ and has 
yielded abundant mammalkn remams. The known fauna of the 
Citellus zone is as follows: 

Citellus Ep-i ground squirrel 
Thomprtiys talpoideSf pocket gopher 
Aiustela visoTJ^ mink 

Archidiskodon mperator^ large mammoth 

Archidiskedon miperatoT tmlbeni, large mammoth 

Parekphas columbij mammoth 

Plasygoniis sp., peccary 

Cittuelops sp., camel 

Bison oTJtiquus^ exdnct bison 

No artifacts or human remains have been found in the Ckellus 
zone. However, evidence is constantly accumuladug to show 
that man actually had reached North America soon after Citellus 
zone dme^ and probably before the last glacial advance^ The 
classification of the Pleistocene is still in dispute, and the last 
American glacial epoch, the Eidoran, is complex and may include 
both the Iowan and Wisconsin advances;, as well as several 
substages. 

Recent work on river terraces in Nebraska is furnishing much 
needed data in the daring of late Pleistocene and Recent mam¬ 
malian remains. Artifacta have now been found by the Ne¬ 
braska State Museum field parties in two distinct terraces; one a 
twenty to rvventy-five-foot terrace and the other a thirty-five 
to forty-five-foot terrace. A late PJdstocene dating for the latter 
terrace is nor improbable. 

Much new evidence strongly suggests that the early men who 
were associated with so many of the now'-cxdnct animals of the 
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Pleistocene disappeared from the central Nonh American re¬ 
gion at the same titne as these mammals. The reasons for the ex¬ 
tinction of the mammals and the dLsappearance of man from the 
region at that time are unknowm. Many entire families of tnam- 
mak such as the Equidae, CameJidac, MegatheriidaCt and Ele- 
phanddae were wiped out as well as many genera and species 
of other families. Among the now-extinct forms which W'ere 
deSnitely associated with early man in central North America 
arc: the horse {Eqvus), sloth {Notbrothmum), giant beaver 
{Castoroides), giant bear {Arctodus)., mammoth (Purelephu^), 
four-homed antelope (Tefrii 7 weryj), bovids (Bison antiques, 
Freptoceras, and Euoffrirtherhim)^ and camelids (Coffiehps and 
Taaapolojnd), 

Inasmuch as artifacts arc so often found with certain of the 
now-extinct mammals. It is possible, but not probable, that man 
was a contributing factor in the exterminadon of these animals. 
Disease is often suggested as a cause. Arid conditions and dust 
storms are recognized as very important agencies, since tw'ice in 
the Pleistocene (early Sangamon and early Peorian) great dust 
storms apparently caused the exdncdon of some of the mammals 
and drove others for a rime to more lis'-able climates, perhaps to 
the southwest or ease. 

So far no bones of extinct animals have been found assodared 
with the earliest basket-maker remains of the Southwest or with 
the earli^ Indian artifacts of the central North American re¬ 
gion. Tile Indians of the plains may have belonged to an en¬ 
tirely distinct and later migration from Asia. Geological evi¬ 
dence points to the fact that considerable time had elapsed 
between the departure of the “mammoth and bison hunters” 
and the appearance of the early American Indians. Much more 
research is necessary for a better understanding of the Recent 
faunas, especially faunas associated with historical and pre- 
historical Indian remains. 



Plafl XV'— I Ifiirth pii anJ chatccut layer Cat level of r\i oTiicn) Luidcr iiA cncy- 
fivc fett. ijf uve:rl>ijrJcii in tlie \nw terrace. Man above i£ ei^iVLiulnj^ a higher 
# , andfaci horimn. 
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THE VERO FINDS IN THE LIGHT OF 
PRESENT KNOWLEDGE 


BY 

TL H. SELLARDS 

Director of the Bureau of Ec&nortuc Geology ^ 
University of Texes 


INTRODUCTORY STATEMENT 

A. VERY' impoitaiit locality for vertebratc, invertebracet and 
plant fossUsi fondd in 1913 s^t Vero on the Atlantic Coast in 
central-eastcm Florida^ was developed by the writer and others 
during the next succeeding three or four years. Human retrains 
were first found in 19^5 ^d the principal collections made in 
1916. 

The place of occurrence of these fossils is Ln a stream valley- 
representing a partially filled inlet from Indian River sound- The 
excavatiDiis as well as the timber growth show that the old 
stream^bed or valley near Vero had a width of three hundred 
and fifty to five hundred feet for a distance of about three- 
fourths of a mile from the Indian River^ which Is itself an inlet 
from the ocean. The stream valley * however, is very shallow^ 
the material which fills it having at the present time a thickness 
of not more than from four to rix feet- A sluggish stream^ known 
as Van Valketiburg's Creck,p following an ill-defined channel, 
flowed through the valley Yvhich had been aggraded to within 
three or four feet of the surrounding land level. From the sketch 
map {Fig^ 27) it will be seen chat the broad valley is formed* 
near the place where the fosils are found* by two tributanes 

m 
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wliich enter, one from the north and one from the south. These 
streams origitiatc only a few miles inland and their course Is 
controlled by the Pleiscocenc beaches and dunes which here 
parallel the coast. 



Fio. 17—SkfiKh piap showing the locality near Vero from which fossU hurrtHi 
mnakir have been ubiaincd. 1 inch = 4 ^iho f«r, No, i, pine Jaadi No. i* 
»nd duDC^ No, stream vaUey. The hiumn rcoiaiiu were found b the canal 
banh b this valley, west ol the Toilrciad. 

A canal, constructed by the Indian River Farms Company, 
designed to a^ord drainage for lands lying some miles inland 
comes into and follows this old valley for a distance of about 
one thouiiand feet. The fossils are found in the stream valley in 
the banks of this canal. 

GEOLOGIC CONDITIONS 

The bed rock of the immediate locality is a marine shell 
stratum which is present underlying a large region adjacent to 
the Atlantic Crast and is known as the Anastasia formation,* 
Next overlying this shell bed is 3 sand deposit which at the time 
the fossils were found was supposed to be local in extent. Subse- 

^Sdlards, E, H., Florida Gcol. Survey 4th Ann. Kept, p. iS, 
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quent obsen'arions, however, have shown that this stratum oc¬ 
curs widely in Florida, being present on both the east and west 
coasts. To this sand deposit Coolte and iMossom have applied the 
term Melbourne bone bed “ 

This sand stratum, as found in the stream bed at Vero, has a 
thickness of from one to five feet. Tt is in places strongly cross- 
bed ded. Cross-bedding is most pronounced near its base, and it 
is near the base, also, that decayed wood and muck are found 
lying in channels cut Into the underlying shell marl. Numerous 
vertebrate fossils are found In this sand stratum, some being ex¬ 
ceptionally welt preserv'ed. Human remains are found here also. 
Resting upon this sand and marl bed and in places cutting Into 
it is an alluvial deposit consisting chiefly of vegetable material 
Intermixed with sand, grading at the top in places into a fresh¬ 
water marl. The average thickness in the stream valley of this 
alluvia) material is about two feet, although locally where the 
stream cuts deeply into the underlying bed this deposit reaches 
a maximum thickness of five or six feet. This alluvial deposit 
contains vertebrate and plant foslls and, in the fresh-water marl, 
occasional invertebrates. Human remains are found in this de¬ 
posit also. In the original description of this locality and in many 
subsequent p>apcrs by the author and others, these three units of 
the section arc referred to as follows: No. t, the shell marl, 
Anastasia formation; No. 2, the sand stream, Melbourne bone 
bed; and No. 3, the alluvial material. The accompanying gen¬ 
eralized sketch illustrates flic relations of these tlirce strati¬ 
graphic units, numbered 1, z, and j. 

Parrs of several human skeletons and many artifacts have been 
found at Vero. In this paper reference will be made only to 
human remains and ocher fossils which the writer has himself 

*Cookt C. Wythe, and Mosom. Stuatr, Florida Gcd. S*mcy utti Ann, 
Kept, pp. ttS-Zsd, 
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taken from the deposics, or which have been taken in his presence 
and under his direction. 



Fid. iB—Sketch showing the ejcposcd in the south bonk of the esnai 
from 4^1 to feet west of the bridge. (HorizooEal juid vemcal sede, 1 huh, 
equals 7 fete}, Nos. 2, and 3 in iht sketch represent beds 1, and | re- 
spccdrely of the gcnciaJ section. At one place near the middle of the escposurcp 
bed No. 2 is cut out b^‘ bed No. 3. The dj^lduig line between 2 and 3 here as 
elsewhere is well mortm and is unmistakable. Huinaii bones are found in bed 
No. 2 at d, this being the place from which tlie wdtef obtained a human 
astragalus, an ettema] cuneilorm, and parts of the pelvis in place, as well as 
some other bones and dines from fiifctngt. At k in this strartim found the 
flint spwl illimxated by flg. 11, page 138, fith Annual Report, Florida Ceo- 
logical Survey, 'Hk type specimen of the fossil tnrde:, Terrafftne irnioxk Hay^ 
was found in stratum at c, A foot bone of a hor^ was found at d. Oiher 
fossils obtained In this snaniin are listed later. Bone implements were obtained 
from the sand near ti and near J. 

Bed No, I cousins of alternating beds of sand and muck which conform to 
the ime^larltics of the underlying deposits. Human bones were found at the 
contact iine between i and 3* at fp and g. A number of ocher bones were 
also found in this deposit lying at or near the coflaci line. This bed con&ins 
also numcroos bone implements, pottery, and a few arrowhead and ornaments 

(From Florida Sate Geological Snney, &th Annual Report* fig. 6 , 

HUMAN REMAINS FOUND IN THE OIJ>ER STREAM DEPOSIT, 

BED NO. 1 

WTijJe CTCavacing in the south h^nk of the c^iial four hundred 
and sixty-five feet west of the railroad bridge, the writer in 
June 1916, found human bones in place in the older stream de¬ 
posit, stratum No. a of the section. The section at this place is 
as follows: 
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Thicknesi 

Feet 

Alluvbi deposit consisting of alternating sttaci of sand 
and mock, represenring No. 3 of the general section. * 2 K 
Dark colored sand, rcprcstndng No. 1 of die general 

section ... p ....* * *.. tYz 

Shell marl, representing No. t of the gtntral section to 
water level, about.......... 4 

Derails of the exposure m the canal bank at the place where 
these bones were found is shown Ui the acconipan)nng sketch 
(Fig. 39). The cop surface of stratum No. t here as elseurhere is 
irregular, the irregularities being filled by the overlying deposiesn 
At the spot where the human bones were found, owing to stream- 
wash previous to the deposition of the overlying deposit, bed 
No. z of the section is only eighteen inches thick. The huinan 
bones were found in this sandL about ten inches above the ba^. 
l"he overlying alluvial beds are stratified and as usual conform 
to the irregularldes of the underlying formation. The human 
bones at dm place were found and removed by the writer, in 
the presence and with the assistance of Isaac M, Weills and 
Frank Ayers. The first bone found was a right astragalus^ the 
second bone taken in place was the right external cuneiform 
which lay at the same level and about ten inches frum the 
astragalus. About twelv^e inches farther back in the bank was 
found a piece from the right pubes and a part of the left ilium 
including that part of the bone which airiculatcs with the 
Sflcnim. Upon sifting the sand in which these bones were em¬ 
bedded there were obtained in addition tw^o ph3Ianges^ a secdon 
from a limb bone and some ocher human bone fragments. 

The dividing line between beds 1 and 3 of the general section 
here as elsewhere is w^ell marked and unmistakable and the hu¬ 
man bones lay in bed No. a- The overlying laminated deposit is 
undisturbed and hence the bones cannot represent a recent 
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burbl. The vertebrates associated with these bones are listed in 
a subsequent paragraph. 

In bed No. 1 on the south bank of the cand, four hundred and 
sL\iy fccc west of the bridge. Frank Ayers while working with 






Fig. 19—D«ciii of sectian of the bank oci the south side of the canal from 
about 4^9 to 468 feet ■w'cst of the bridge. Scale vettical and horizoncalp i inch 
equals zYt feen ip 2, and j represent beds r, i, and | of the geioeral section. 
Human bones arc found in bed No. 2 at a and if. The scapula of 
found at c. The overlying material consists of ahemattng layers 0 
muck which had not been dEsturbeii These confoim to the HreguJaritics of the 
underlying formadon. For a photograph of thb section see Place 

(From Florida State Geological Simcy'f Sth Annual Repontp fig. 

the w riter and under his direction found in place a thin sharp- 
edged flint w^hich undoubtedly is a spawl from the manufacture 
of some kind of a flint impknicnL The place of this flint in the 
deposit is about a foot farther in the bank than the human bones 
referred to above and diree or four feet fanher cast (Fig. 18). 
This flint is illustrated in the accompanying Fig. 18, locality 
Upon sifting the sand from this stratum at Jiis locality five addi¬ 
tional small flints were obtained. 

With the small flints obtained from sifting the sands in which 
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the human bones were embedded, was found a piece of a bone 
unplcmenT* Subseipiciitly while sifting the sand from this stratum 
about ten feet farther to tlic west (four hundred and seventy- 
five feet west of the bridge) a second small impUment, and also 
a small flint were found. The bone implements are polished and 
nicely finished. The second implement found, which is practi¬ 
cally complete, is sharp pointed at one end and beveled at the 
other, probably for insertion into a shaft. The sand was care¬ 
fully handled in sifting and there was no chance of these artifacts 
coining from any source other than bed No. i of the section. 

OTHER FOSSILS FROM BED NO. 2 

The fossils obtained from bed No, i have been described in 
several publications.* 

The mammals that the writer obtained in place in this horizon 
at this locality arc as follows; (Exdnct species are indicated by 
asterisk.) 


Didelphif virgmiana 
Mega/oayx jeffersonn* 
Chlarnytheritm septmrioTtatii* 
Dasyptu sp.* 

Equtts Itidyi* 

Equus ctmipltcatus* 

Tapirus veroeTuis* 

Camdopt ? sp.* 

Odocoiteus sp. 


Mamtitut Ttittricarntm* 
Elepkas columbi* 
Signiodon sp. 

Neofiber allem 
Syhdag^ sp, 

Blarina sp. 

Procyon htor 
Vtdpes sp. 

Aeitoeyoit ayersi* 


Trucifetit floridoTtuS* 


In addition to mammals, this deposit has afforded fish, ba- 

trachian, reptile, and bird fossils. In 1923, Dt- O- P- P'f®' 

^Scttsrds, E. norida Ged. Survey Sth Ann. Rept, pp. iit-USo, 

H»y, O. P.,Caiiicgic Tnst. Wdshington, PUb. 31 j, tflij, Shufeidi, R. W, Floddi 
Geot Survey Aoil Rept^ p. [917, 
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pared a list from all available material and found rhat he was 
able to list from bed No. i at that time rw'enty-ejght species of 
mammak, four species of birds, one alligator and three turtles.* 
The fossils will not be further described here since, so far as the 
writer is aw^re, no one now questions the presence of this fauna 
in bed No. 2. 

HUMAN REMAINS FOUND IN THE LATER STREAM DEPOSITS, 

BED NO. J 

Bed No. 3, the alluvial material of the stream valley, over¬ 
lying bed No. z, is made up of strata of nearly pure sand alter¬ 
nating with strata of sand mixed with vegetable debris. In Feb¬ 
ruary, 1916, Mr, Frank Ayers obtained a human right ulna 
which, although not found in place, w'as recognized as having 
been derived from the bank, since the degree of mineralization 
was similar to that of the associated vertebrate fossils. The skele¬ 
ton from which this bone came, however, was nor located at 
that time. Again in April, igid, Mr. Ayers found the distal end 
of a humenm, which, although not in place, had recently fallen 
from the bank. The discovery of this bone led to the location 
in the bank of other bones belonging to the same skeleton to 
which belongs also the ulna found three months earlier. The 
place of these bones in the section may be seen in F^, 28. All 
of these bones were at the base of bed No. 3, lying at the con¬ 
tact line between this and the next older deposit. By reference 
to Fig, z8 it w'iil be seen that at this place the later scream dc- 
porits, bed No. 3 of the section, cuts sharply into the older for¬ 
mation, and for a short space cuts entirely through bed No, 1 
and into the shell marl beneath. 

The bones from this skeleton were taken from the bank by 
Ayers, Weills, and the w-riier. In addition to the ulna and hu¬ 
merus, there were obtained from casings from the bank a part 

* Hay, O. F., Ofi. cit. 
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of a sphenoid bone, scapula, and a kfc upper Incisor; and In 
place in the bank the left ulna, a femur, radius, base of a jaw, 
parts of the skull, and two metatarsals. The first bone found in 
place was the left uba, of which the proximal part only was 
present, although the distal part lacking the extremities was 
later obtained a few inches farther back in the bank. The bone 
next found, the left femur, of which only a pan of the shaft is 
preserved, was lying near the ulna and at about the same IcveL 
Another piece from the shaft of this bone was obtained the fol¬ 
lowing June, having been found several feet farther back in the 
bank. The radius, of which the proximal part only was obtained, 
was found five feet north of east of the ulna, and at the same 
place in the section, that Is, at the bottom of the bed of sand and 
alluvial material- Owing to the slope of the bed at rhls place, 
how ever, this bone lay at level fully two feet low er than the 
ulna. The jaw and the parts of the skull were found chiefly be¬ 
tween the ulna and the radius and from a few inches to two feet 
farther back in the bank. One of the foot bones, a fifth metatarsal, 
was taken about eight feet east of the ulna and at a level above 
chat of the radius and approximately the same as that of the ulna. 
Above the human skeleton four feet of alluvial material are 
found at this place, consisdng of alternating layers of sand and 
muck, w'hich in places grade into soft fresh-w'ater marl having 
a thickness of as much as two feet. Fossil plants including leaves, 
steins, and seeds arc found in the muck bed. The plants, ap¬ 
parently, are but little changed from their original condition. 
While excavating in this Exink in June additional pieces of 
the skull w'crc found as w-ell as a part of the shaft of the right 
femur and an addidonal incisor toorh, 

A considerable amount of broken pottery is found in this hori¬ 
zon particularly at the locality on the south bank four hundred 
and fifty to four hundred and seventy-five feet w'cst of the 


201 


Early Man 


bridge. Bone implcmcncs arc also numerous and were made evi¬ 
dently to serve a diversiry of purposes. Well-worked flint arti¬ 
facts arc found also as well as occasional spawls from the manu¬ 
facture of flints. 


OTHER FOSSILS FRO.VI BED NO. 3 

The fossils obtained from the alluvial deposits of Bed No. 3 
include plants, insects, fish, batrachiana, reptiles, birds, and 
mammals. Plants ace abundant. Berry, who has studied this flora, 
recognizes rweotj'-seveo species. Of these, nineteen are known 
only as recent species ^ eight had previously been found in Plio¬ 
cene or Pleistocene deposits. With regard to geographic distribu- 
tion, seventeen of the species arc now found growing either at 
Vero or within ten or twelve miles of that place; three species are 
now found within about fifty miles of Vero; and six species are 
not now knovsTi in Peninsular Florida, One species of this flora is 
extinct.® 

The fossil insects in bed No. 3, all of which are beetles, in¬ 
clude, according to Wickham, seven spHicjes, all of which are re¬ 
garded by him as identical with existing species.* 

A considerable vertebrate fauna is found in bed No. 3. Of 
mammals, the writer in 1916 was able to list the following: (E-ic- 
tinct speedes are indicated by asterisk.) 


Didetphii virgittiam 
Chlsmytheritott wptenm'onaf/j* 
Datypus sp. ? 

Odocoilevs osceola 
Nei^fber altem 
Syhikgas sp. 

SigTModon sp. 

Vrsus indt. 


Neotoma sp. 

Scafopiis sp. 

Vtilpes peimsylvanicus ? 
Cams sp. cf. C. htroTts 
Frocyoji ioior ? 

Lutra camdefisis 
Lynx sp. 


*Bcriy, E. W., the fossD pimes frtm Vero, Floridi: Florida Geol. Survey 
9th Ann. Rept., pp. 19-jj. tpi7. 

'Wickham, H. F, Fo^ beetles from Veto. FloriHla; Florida Geoi. SuTvev 
nth Aim. Rept, pp. j-7,1919, 
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Shofddt listed nine birds from this stratum of which r^vD 
species are new,^ A list of the fishes, amphibkos, reptilts, and 
immmals found in chk stratum has been given by Hay.® 


theories proposed to account for the association of 
human remains and extinct animals in these DEPOSm 

To account for the association at thk locality of human re- 
iimns and anifacts with extinct animals on a basis otber than 
that of contemporaneity^ three theorieSt each unrelated to the 
other, have been proposed. Of these a theory so obviously m- 
correct as to have no merii is that of assumed relatively recent 
burial of the human remains by human agency.^ The position 
in the earth of the human remains is showm in figures 18 and ^9, 
and the immediately associated scratigraphic conditions are seen 
b the photograph of Plate XVI. From the photograph certain 
definite conditions as to the inclusion of the human remains may 
be determined* The sands of bed Tso. 1 are cross-bedded, and the 
cross^bedding has been In no way interfered ^vith or disarranged 
as would necessarily have been the case if a grave had been dug 
and a body buried in the sand* From the photograph it may be 
seen that the overlying strata are bedded, and that strata of sand 
(light colored in the photograph) alternate with strata contab- 
ing vegetable debris* It is iikewke apparent from the photograph 
that the strata are thinner over the high points of the irregular 
floor of deposirion. The obvious meaning of these condirions is 
that the floor on which the strata of bed No. j were being ac¬ 
cumulated wiis irregular. The result is that the strata are thick in 
the depressions and thin over the high points. The assertion iliat 
the human bones at this localii)^ were placed In the sand by 
burial is contrary to the plainly revealed record at this place* 
That the human bones and the numerous artifacts of bed No. j 


^ Shufeldc* R. Fo$$il birds f^jmnd it Vsio, Flaridii Florida Surrey 
^ Ann* Reptn pp. 

* Kav. O. bn Fkfidi GcoL Survey 9 Eh Aim. Rept., pp. 43"™^ ^9^7- 

* Hrdlitki, Al^ Jour, voL 15 , PP* ^ 9 ^ 7 - 
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do not represent burials is equally clear. Of the bones of the 
skeleton found in die south bank of the canal west of the lateral 
inlet, the right ulna, part of a humerus, part of a scapula, one in¬ 
cisor, and parts of the skull had fallen from the bank. All of the 
other bones that have been obtained at this localitj' were found 
in place in the bank. The bones which apparently belong to this 
individual include, in addition to those mentioned, the left ulna, 
the shaft of the right femur (in ttvo pieces), the proximal part 
of the left radius, the ascending ramus of the right lower jaw, 
two nietatarsals, and numerous fragments of the skull and some 
pieces of ribs. 

All of the bones are more or less broken and incomplete. The 
first bone found in place was the proximal part of the left ulna. 
An additional part of the shaft of this bone was subsequently 
found a few inches farther back in the bank. The second bone 
found in place was the proximal part of the shaft of the left femur. 
Two and a half months later, after the excavating had been car¬ 
ried farther back into the bank, an additional part of the shaft of 
this femur was obtained, the two pieces of bone being separated 
in the bank by a distance of eight feet. This bone, the tw'o pieces 
having been pur together, is illustrated in figure ^ of Plate tq of 
the Eighth Annual Report of the Florida Geological Survey. The 
third bone found in place was the proximal part of the left radius, 
A photograph showing these three bones in place in the bank was 
reproduced in the American Journal of Science, July 1916, and in 
the Eighth Annual Report of the Florida Geological Survey, Plate 
17, figure I. The nvo bones, left ulna and left radius, it may be 
noted, are separated by a space of five feet, Vcrrically above the 
radius are twelve or fourteen inches of light colored, coarse, clean 
sand, which is inrimately mixed with a quantity of broken marine 
shells, this pan of the deposit representing material washed from 
the underlying depositB (Bed No. 1 of die section). This is fol- 
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lowed by aboui ten or lU'dve inches of vegetable material and 
sand, including pieces of driftwood. Above this layer is a lens 
of coarse, clean sand, including some pieces of broken marine 
shells. This sand lens, as seen in the photograph, has a thickness 
of about six inches. Above this sand lens to die soil line are found 
fourteen or fifteen inches of material consisting chieSy of muck, 
including some sand, the depth of this bone beneath the surface 
being about forty-two inches. In passing to the right the deposit 
of sand immediately above the radius “pinches out” so that the 
piece of femur which lies approximately four feet farther west 
is immediately beneath the muck, as is also the ulna. 

The record as to the conditions under which these bones were 
found is conclusive. Flat objects, such as shells and shell frag¬ 
ments, lie prevailingly in a single plane of deposition in these 
strata, and the deposits ate cross-bedded, both of which features 
arc common to deposition by water. A study of the section shows 
conclusively that these bones were w^ashed to the place where 
now found by the waters of this stream and that they become 
entombed at the same time and in the same way as the sand, shell 
fragments, pieces of wood, and other materials of this deposit. 
Tlicsc bones are therefore unquestionably fossils of this forma' 
tion and w'cre not subsequently introduced into the deposit by 
human agency, or in any other way. 

Human bones w'crc collected from bed No, 3 over the area 
indicated in the accompanying sketch (Fig. 30). The manner of 
occurrence of the human skull is instnicrive, Scarcely one-half 
of (he skull was obtained, and the pieces that were secured were 
distributed over an area of not less than seven by three feet. 
The broken skuU fragments fit together securely. Most of the 
skull pieces w'cre found in the sand containing the broken pieces 
of marine shells, and it is evident that they were washed to their 
present resting place in the same way and at the same time as the 
other bones of the deposits. The absence of bones and parts of 
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bones is ^ instructive as is the condirion of the bones diemselvesH 
Of the jaws, for Instance, there has been obtained only the right 
ascending ramus- This piece of bone is well preserved, and the 
break shows a sharp fracture. There is no reason^ therefore, to 
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Fie. 30-GrDucd plan showing the Joesdon of hiunan bones fowd in tht 
caiul bank at Vero in April and in Jim^ t9i4. Tndox to bones: tk Me bIm; 
1, B part of the shaft of same bo^- 3, left femur; 4, radim; meratoiSfil: 
6 , astragalus; 7, external cLiaeiform; S, part of iliuin; 9, a pact U the shift d 
the same bonc^ 

doubt but that the part of the jaw that is missings if indnded 
within this fonmrion at all, is also well mineralked* The same is 
mic of the radius of the left femur and of die skull boues, as weU 
as of the skeleton as a whole. From the tune of the location of 
these bones in April 1916, to the conference in October of difi 
same year the bank at this place was worked only by hand 
crowds, and the material after being worked by the trowels was 
passed through screens, much of it being double screeued through 
coarse and fine mesh. Ac no time were laborers allowed to work 
tJic bank with shovels or other implements. If the remainder of 
the jaw had been preserved within the area covered by rfiis 
sketch, or in fact within a somewhat greater area, k would oer- 
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isinly have been recovered. The some is true of ihe missing and 
imperfect bones of the skeleton. These bones and parts of bones 
were either not washed into this formation, and for chat reason 
failed of preservation, or if preserved in this deposit were lying 
some place outside of the area covered by this sketch. 

It is evident that the bones of this skeleton had become thor¬ 
oughly dried before they were moved and broken, this fact bemg 
Indicated by the sharp fracture of the bones. It is certain that 
the breaks in these bones that WTire in place in the bank, such as 
the left ulna, the left radius, the right femur and the left femur, 
and the bones of the skull, occurred at the dme the boms were 
washed to the place w'hcre they were found. Some of the bones 
may have been carried much farther by the stream at chat dme, 
white others possibly never found their way Into this stream bed, 
thus accounting for the imperfection of the skeleton. 

To assume that these bones represent a burial by human agency 
affords no adequate explanation of the separadon of the radius 
and the ulna, of the displacement of the two parts of the right 
femur, nor of the broken and scattered condidon of the skull as 
w'cll as the scattering of the skeleton. On the other hand, recog¬ 
nition of the fact that the bones were washed by the scream to 
their present resting place affords an expknarion of every phe¬ 
nomenon that is presented, including the broken condidon of 
the bones, the separadon of the radius and ulna a distance of five 
feet, the separadon of the two pieces of the right femur a dis¬ 
tance of eight feet, the posidon of the radius beneath fourteen 
inches of coarse sand and broken marine shells, the scattering of 
the parts of the skull, the presence of driftwood in the deposit, 
and the undisturbed bedding above the bones, as well as the im¬ 
perfect representarion of the skeleton as a whole. 

The manner of occurrence of the bone implements and frag¬ 
ments of pottery affords equally plain evidence of stream wash 
indicating that under alternating condirions of quiet waters and 
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dcKxl 'K'atcfs there were accumulated the successive layers of 
muck and sand, %«ith occasional inclusions of driftwood fornix 
Ing the stratified deposit which pcmiancntly sealed the bones 
and preserved them until the present time. 

Another theory offered, in direct opposition to this one of 
burial, accepts die human bones and artifacts as primary inclu¬ 
sions in place in the deposit but maintains chat the associated 
Pleistocene fossils arc secondary, having been moved to their 
present position from some other locality, WTicn this theory was 
first proposed, it was assumed that the source from which the as¬ 
sociated fossils came was from a Pleistocene bog or bone bed 
farther up stream. Careful search having failed to locate such a 
bone bed, this theory'' was modified, and it was then assumed tha t 
the fossils found with the human remains were reworked from 
Immediately subjacent beds,’*’ It was also assumed that the human 
remains and artifacts were confined to the later, and the eidnct 
vertebrates to the earlier, beds. 

The evidence that the vertebrate fossils in the stream bed are 
primary and not secondary is very positive. Of the extinct w'olf, 
AenocyoTi ayersii thirty or more bones of a single individual have 
been found at one place, while nearby were obtained the skull 
and femur probably of the same individual. The skeleton of this 
extinct animal is more fully represented, therefore, than is that 
of any one of the human skeletons, The extinct armadillo-like 
genus, Chlamytheritmt, is represented by a lower jaw, a bone 
from the skull, and many dermal plates, all found at one place 
and probably all belonging to a single individual. The extinct 
stork, jabitit 'lael/b/, is represented by a humerus, part of a cora¬ 
coid, part of two ulnas, and two metacarpals, all found at one 
place and probably from one individual. The tapir is represented 
by a pmcdcally complete skull. There is in fact, as the writer 
has heretofore stared, no essential difference cither in the com- 

* Chamberlin, Roltirt T, Funher stodia u Vero, Florida. |our. Oedl„ voL 
JJ, pp. ed7<68], 1917. 
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plctcncss of the skeleton or in the marnicr of preservation be¬ 
tween the human bones and those of the associated animals. 

The suggestion is offeted by Chamberlin, in connection with 
this theory in its revised form, that the writer was mistaken as to 
the human bones being actually present in bed No. i, and the 
opinion offered that all of the human remains pertain to bed 
No. 3. The writer’s reference of the human bones described 
above to bed No, 2 is ba.sed on very careful coUecting by w*hich 
he assured himself of the dividing line bcrvt'een beds z and 3 and 
of the place of the human bones in bed No. i. 

A third theory seeks to harmonise the observations at Vero 
by assuming that some of the estinct forms found in the bed 
No. z are perhaps derived from an older deposit, that others lived 
on in the southern clime longer than has hitherto been supposed, 
and that the presence of the Indian hunter had much to do with 
the final ringing down of the curtain on the drama of their ulti¬ 
mate esrincrion.^^ 


CONCLUDING STATEMENT 

With the view that the Indian hunter had much to do with 
the cidnction of some of the large mammals rhe writer is in 
hearty accord. Under close scrutiny, the tlicory that others 
lived on in Florida longer than elsewhere in the United States 
loses much of its charm. A fauna that occupied Florida would 
quite certainly migrate northward, effective barriers being ab¬ 
sent, across the interior of the United States as grazing and di- 
madc conditions peimitted. 

On the other band, much information has accumulated in re¬ 
cent years, indicating that the mammalian fauna, or a part of it, 
heretofore considered distinctive of the Pleistocene, may have 
continued in existence longer than heretofore supposed. The 
result is that for the non-glaciated regions we are losing our ac- 

** MacCTirdy^ Geor^ GntiE^ Jour, GcqU vol. 15, p. 62^ 
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ceprcd def^nidon of the Pleistocene, based on the presence of 
extinct maninvals. Such redefinicioii, however, would in no wav 
affect the essentials of the problem. The conclusion that is in ac¬ 
cord with the observadons at Vero, and at many other localities 
in the western hemisphere, is that man reached this continent 
before the close of the Pleistocene as heretofore dehned, and 
participated in the great drama of the extinction of die magnifi¬ 
cent mammalian fauna of that period. 
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THE PLEISTOCENE OF CHINA 
STRATIGRAPHY AND CORRELATIONS 


BY 

P£RE P. TEILHARD de CHARDIN 

Consulting Paiseontologist of the Notional Geological Survey 

of China 


A result of stratigraphical and palaeontological worli of tiie 
Geological Survey of China, and in consequence of investiga- 
rions carried out recently hy Dr. dc Terra, Dr. von Koenigs- 
wald, and others, in India and Java, new light has been thrown 
on the Pleistocene history of eastern and southeastern Asia. 
It is the aim of the present paper to describe, as briefly and clearly 
as possible, the present stage of our conceptions concerning: 
0 ) the Pleistocene stmiigraphy of China; and (:) its corre¬ 
lations with the Pleistocene of the adjoining parts of the world. 
This will reveal a series of major and unsettled problems which 
we recommend for urgent investigation. We shall express them 
explicitly and suggest in conclusion a line of approach for their 
ultimate solution. 

I. THE PLEISTOCENE SEQUENCE TS CHINA 
A. NORTH CHIN.A 

For various reasons (thicker and more fossiliferous deposits, 
better exposures, easier investigadon) the Pleistocene sequence 
"was recognized earlier and is better known in North than m 
South China. As shown in the columnar secdon. Fig. 31, the 
main charatterisdes of the late Cenozoic between the Tdnling 
range and the Mongolian plateau, are as follows: 

an 
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t) A long Miocene pcncpInnadoiL 

3) A protracted Pliocene and Villa franchkn^ period of lake 
deposition. Thick red clays occur along rhe margin of che basins 
occupied by the lakes. 

j) A sharp posr-Vilkfmnchian^ condnetical uplift, succeeded by 
die cutting of deep gorges and by an accumulation of gravels and 
red loam deposits along the slopes of basins. Fissure-deposits of the 
Choukomicn tyyc. 

4) A Late Pleistocene epoch \iith doniinantly coiian sedimenta¬ 
tion rHulting in loess and sand-dunes, these latter interfingering with 
the deposits of the Lop Nor basin. 

FaunlsticallVt the Early Pliocene Is chaiacreriy^d by typical 
- Pontian forms: small Hipparions, Acerstheridae, Ghaf^aet Icti- 
thsthttrij etc. The Late Pliocene {pre-\^ilJafranchian) fauna, 
sdil distinctly subtropical, is remarkable for a sudden appear- 
auce of Cervulidac (Munjack-liltc deer) and twHsted-homed 
antelopes. 

A marked disconformity (and a partial displacement of the 
lakes) occurs at the base of the \'jDafranchiaii, coinciding with 
an impoverishment of the Cervulidae-Antelope fauna, and with 
the arrival of new forms: horse and camel (from America), 
Euchdoceros deer (from the north-west?), bison (from the 
soutbr). ^ ct, this break is not so sharp as the one which sepa¬ 
rates the Villafranchian from the Middle Pleistocene, At the 
beginning of the Middle Pleistocene, the lakes had not only 
largely disappeared and been replaced by loamy fans, but the 
fauna had lost its archaic and sub-tropical elements {Hippsrimt, 
Chalicothsiiit 7 tty CervtilWy EucIsdocsTosy and several newcomers 
appeared, such as various cury^ceroid deer (from the north- 
W'cst?), water-buffalo and Sui^throp^is (from the south?). 

Lithologically, physiographically, faunjsticaJly, and probably 
climatically, the "loess” differs strongly from the iMiddle Pleis- 
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tocetic “reddish clays,” ami represents a clearly Independent 
stage. Rhinoceros mercki, Maebshodus, most of the curj'-certild 
deer, and a number of rodents have disappeared and been re¬ 
placed by modern tj'pcs (including the Elapbus deer and Hotao 
sapiens). The sediments of loessic age fonn a complex assem¬ 
blage: a true colian loess, distributed along an external south¬ 
eastern crescentic zone. Is succeeded, northu'cstt^'ard, by wide 
extensions of sandy deposits, passing laterally into freshwater 
sediments which evidently were deposited in shallow temporary 
lakes (Sjari-osso-gol or Mongolian facies). The w'holc complex 
possibly covers several different stages, as will be suggested in 
due course. 


&. SOt;TU CHINA 

a) succession of the deposits 

South of the Tsinling range the Pliocene is represented by 
tilted lacustrine deposits containing a rich tropical moUusk fauna 
(ornamented Uncooformably above these 

freshwrater sediments, extensive fans of gravel and loam* (sub¬ 
jected almost immediately af ter their formation to intense lateriti- 
zation) mark an important period of cpeirogcnic movements. 
Then, probably succeeding this lateririzarion, a number of fissure- 
deposits were formed, containing 3 rich fauna characterized 
by Aihiropjis and by typical Malayan types: Stegodon, tapir, 
Rhmoceros, onmg, etc. Re washed latcritcs in South China proper, 
and brown loams in the lower Yangtze basin mark the end of 
the Plristoccne. 

b) correlation with north china 

In view of the fact that on the southern slope of the Tsinling 
range, lateritic soil is capped by Middle Pleistocene reddish 
clays of North China, 1 have so far been inclined to regard 
^Somc fif these fsas regarded as of ’^glacial’* sge by Prof. J. S. Lee. 


Early Max 


ZJ4 

the lateridzcd fans of South China as earlier than Middle Pleis¬ 
tocene, that is, as Vilkfranchian. But, as explained below, we 
begin to realize that these fans might better be referred to the 
Ailddle Pleistocene, so as to become an exact c<^uivalent of the 
post-Villafranchian loams and gravels of North China. 

In any case, so far as the Stegodoff-bcaring fissure-deposits 
of Szechuan, Yunnan, Kwangsi arc concerned, a Middle Pleis¬ 
tocene age is fairly well established. In spite of the fact that 
there wc only know so far of a single form <a water buffalo) 
on which we can base a cotrektion, it would appear that the 
Stegodon fauna of the South is equally old as the Sinanthropus 
fauna of the North. 


2 . CORRELATIONS WITII FOREIGN REGIONS 

At several levels of the columnar section (Fig. ji) correla¬ 
tions can be traced between the late Cenozoic of North China 
and that of other countries. 

a) The uppermost, £^nas-bearing, lake deposits of North 
China are safely comparable with the E^aj^r-beds of India (Upper 
Siwaliks: Tatrot, Pinjor) and of Europe (Vilkfranchkn). 
For the three areas definite faunal analogies become obvious; 
the appearance of horse and camel, both in China and in India; 
appearance of horse, Bovinae, Nycteretnes (a characteristic do<r>, 
Eiichdocerot deer, etc., both In China and In H^:stem Euro^! 
And. furthermore, deposition of the lacustrine or fluviatile beds 
in these areas Is succeeded by strong continental uplifts. 

b) To the Middle Pleistocene gravels and reddish loams 
of North China corresponds most obviously the post-Vilkfnin- 
chian “Boulder Conglomerate*' of North India; and also, prob^ 
ably, the Trinil beds of Java; and perhaps the Cromer Forest- 
beds of Western Europe.^ In the Forest-bed euryccroid deer 

fHopw4«xl’s vif^ whfl s^Tchreniitd chc 
Pxpc* GcoL AsSflC^ Vol. XLVl, pt I, h ts significinc that m 
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appear akin to Chinese types. As for the Trinil beds, they arc 
almost actually linted with the Shumthropiti-b^ds by a chain of 
5<Hegai/«j-beadng fissures extending from Java to the Yangcie 
basin through IndochiuiL Curiously enough^ (as pointed out 
recently by de Terra)* * in the four considered areas (China, 
Java, India, Europe) the here synchronized beds contain the 
first sure traces of Man. 

c) In a general way, the loess of China is closely connected 
with the Late Pleistocene loess of Europe and with the Potwar 
silts of North India, The problem of a closer synchronism, how¬ 
ever, is still unsettled. My earlier assumption that the whole of 
the Chinese loess is of Wiiimian age must possibly be corrected, 
as will be pointed out below, 

J. CONCLUSIONS ANO ItEFLECnOXS ON PENDINC PROBLEMS 
IN PLEISTOCENE tXiRRELATlONS 

At the present stage of our stratigraphic work on the Late 
Cenozoic of China, the following problems require an immediate 
consideration; 

A, ACE OF THE POST-PLIOCENE LATEEtTIEEQ FANS OF SOUTH 

china 

As mentioned above, it would be more satisfactory to consider 
the lateririzcd fans of South China as Middle Pleistocene (just as 
the “boulder clays” and clay deposits of North China and India) 
instead of as Villafranchian, as 1 had previously believed. The 
question can probably be settled by new researches carried on, 
either in West Yunnan where the bteritized fans come m contact 
with the £grmr-beds discovered in 1916 by Dr. W, Granger, or 
in Burma, where they merge perhaps directly with the Slwalik 

Cromtrian tvpf of indusoy w'as discevered m tht Bouldcf CDngfomente of 
northtro India (sac footnote 4)* 

* *'CeiidMji€ evdes in Asia and thdr beaiitw oo httman ptddscory," Proc. Am. 
Philo, Stjc^ Vol 77^ Ka j* ig!37» 
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Boulder Conglomerate. If, by chance, the lateritized fans of 
South China would turn out to be of Middle Pleistocene age 
(and therefore contemporaneous with the Steg^d07i~hc3.nTig fis- 



FitL ji^Teitmh'c correLititii} of die liit CenoEoic formations in Chins, Java, 
[odis and North Anierks fsccturding ro Teilhard, de Terra and von Koenigs' 

VrUJd). 

For South Chim. an altcmanve tntcrpreiatiafi B is siiggc$tcd. modlfvwg the 
proposed imerpreation A (see text). Hortzontal lines; frcsh-waier deposks. 
VcmctiJ JioGS] f^o deposit. An undulating' line between twp sueecssive fonua- 
tioiis 111KU1S an angular Duconfomtity^ A star marks the Hret sure traces qf 
Man. 


surcs of the same area) their parallelism would be striking both 
with the Boulder Conglomerate of the Siwaliks and with the 
reddish fans of ^o^th China, the three fotmatioiis appearing 
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simultaniiousty above tiited Pliocene deposits (see Fig. 31, alter- 
mcivc B). 

B. AGE OF TOE CHINESE MALAN LOESS AND ASSOCIATED BEDS 

If, by analogy with the Boulder Conglomerare of India, the 
Middle Pleistocene “reddish fans” of North China arc correlated 
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Fic. ji-A. a Schematic tclatToii of the terrace ilcmg die Loho river fjefaol, 

Nfurrh Chiii^}; u loess terrace; terrace (Lcho fonrta- 

don); 3+ lower temee capped with black soO- B, soggesced smacruie of a basin 
in Maiichtifia; i. Malm kwss and contspoddlng lower sands; i. middle sands 
(^'Loho sands"); 3* black soils, with Late PaJeolittuc or NeoUthic indusoy* and 
perhaps whh a midiul Bemootnt fatma* 

(see de Terra) with the iec<md Himabyan gbaadon (“Min- 
dcl”), it follows that the ^ceeeding Mabn loess, and associated 
sediments should represent both the third and fourth glaciations, 
and not only the last or Wiirmian loess of Europe. Hence, we 
should recognize instead of a single cycle, two cycles, and there¬ 
fore, two loess formations in the Late Pleistocene of Cihina. How 
and where can we hope to solve the age problem of the Chinese 
loess? 

I) A (list line of attack would he a closer study of the strad- 
graphical relationship between the true colian Malan loess and its 
associated sandy-lacustr'me formatiaiis. Following my own inter- 
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preTation, it was assumed that the Late Pleistocene “Sjara-osso-gol 
sands’' fot instance are, a$ a whole, a laterai facies of the Mabii 
loess. But the relations between eolkn loess and basin^diments 
may prove to be more complex. 

In die Sjara-osso-gol basin itself, of course, I sdll believe that 
the 'Rlitnoceros tichorhinus sands and clays are mostly contempO' 
rary with the thick loess capping the adjoining Shensi hills. But, 
In the Manchuria-Hailar basins, the conditions ate probably 
diJfercnt. Years ago, I observed along the Loho river in Jehol 
(Fig. 3 zA) that the loessic Malan terrace i is followed by a 
lower sandy temcc II, and this one in turn dissected by a still 
lower terrace lU, covered with bbek soils containing neolithic 
cultures. In a depression of a tj'pe illustrated by Fig. 32B, com¬ 
monly met with in Changchun, Harbin, Djalainor, etc., it may 
well be that the basin-sediments represent three different stages: 
a senes of low'er sands corresponding to the loamy Malan loess 
of the slopes; a series of middle sands corresponding to the ter¬ 
race II or the Loho; and a scries of younger black soils. If so, the 
loess and the lower sands might be synchronized with the third 
glaciadon {just as the Potwar loessic silt o^f India); the middle 
sands with the fourth glaciation; and the black soil with a post¬ 
glacial epoch. 

1) In such a case, the missing equivalents of the third or "Riss” 
might be found by subdiv-idlng the “Malan stage." But another 
possibility' presents itself. The “third gladal stage" might be 
recognized in some pre-Malan loam, above the Middle Pleisto¬ 
cene reddish clays (such as e.g. the fossiliferous red loam, con¬ 
taining an apparently younger fauns, recently described by 
.Mr. W. C. Pei from the locality 3 of Cihoukoutien). In this 
case, the Malan loess would remain “Wiimiian,” except for the 
younger black soils, a stratigraphic position w'hlch is more saris- 
factory, in view of the Upper Pleistocene fauna and human in¬ 
dustry found in the loess. 
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j) As a final and direct way of solving the problem, I 'would 
suggest chat a careful analysis be made of the 'wonderful system 
of fans and terraces bordering the northern foot of the Tien- 
shan* in the Urumchi region (Sinkiang). Since these terraces arc 
connected with both glacial formations In the Tlenshan, and 
with typical Malan loess along the Chtungary basin, it would 
seem that the conditions here are just as favorable for Plcisto- 
cenc stratlgrapluc stodles as In Northwest India. Very promising 
also is the terrace formation in western Ordos, but the absence 
of glacial deposits w'ill not permit of correlations with glacial 
stages. 

c. oo^fTrEc^o^^s with Europe 

As outlined above, a successful trial is in development just nou" 
for bridging (with the help of fossiliferous fissure-deposits) the 
Middle Pleistocene of Norrh China wdth the Middle Pleistocene 
of Java. A similar effort should be made for linking China with 
Western Europe on a palaeontological basis. An increasing num¬ 
ber of fossils has come to light in I lungary through the work of 
Dr. Kormos, in southern Germany near Steinheim, and at Nor¬ 
folk, England, which show striking similarides 'with the Lo'wer 
and Middle Pleistocene faunas of China such as the euryceroid 
deer, the water-buffalo, Alhttotnys, etc. 1 believe that a thorough 
comparative study of these forms will enable us to correlate the 
Pleistocene formations of the glaciated and non-gladated areas 
of the palaearcric world. 

D. OONNECTEONS WITH NORTH AMERICA 

So far the apparent continental connections between Eastern 
Asia and North America during the late Cenozoic arc insuffi- 

* Along ihe sDudiern border of die Tienshan (Turfan) the earliEr PtcistocCite 
fans arc tilred. 
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cicntly knowTi. In my opinion cwo problems arc outstanding in 
importance; 

THE CORRE LA TION OF THE VILlArRAXCHlAN FAUNA OF CHINA wmi 
THAT OF Nouru AMERICA 

If we base our stratigraphic correlations on such forms as the 
horse, the camel, the Lagomorpha and various Carnivora, it is 
possible to correlate right now the Villafranchian beds of China 
(and conscf^uently the Upper Siwaliks of India) 'ivith such 
American foimatious as the hoisc-bcds of Idaho, described by 
Dr. Gazin and others. Supposing that such a s)iichronism was 
firmly established, and that a correlation was worked our be¬ 
tween rhe horse-beds and glacial stages in North America, it 
should be possible to correlate the glaciations of Asia with tliose 
of North America. 

i. THE COHRELATION BETWEEN LATER PLEISTOCENE FORMATIONS JN 
CHINA AND NORTH AMERICA 

This correlation which has such a vital bearing on human pre¬ 
history in America, might be established by invesrigaring more 
closely the late Pleistocene sands and black soils of Manchuria. 
Here, a late Palaeolithic culture occurs in apparent association 
with a residual Pleistocene fauna (JL tichoThinus)^ exhibiting a 
stratigraphic pattern which closely resembles that of the culture- 
bearing late Pleistocene formations of Nebraska, Colorado and 
New Mexico.* 

* This pessibnity was mendoned by Dr. de Terr» it the occanoa of the 
round tabic ctmfctcncc on Asiatic dimiwtcigy bcid on March loth, i9]7, in 
Phil.iddphJi. 
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L IN^TRODUCTION AND SUMMARY 

Until about forty years ago, It was thought by archaeologists 
that China was not occupied by Palaeolithic people. However, 
recent discoveries tend to show that throughout all the main 
epochs of the Old Stone Age, Cliina w'as inhabited successively 
by primitive men. We now have record of a series of the lithic 
industries which were left by them, 

This paper will be devoted to giving a brief summary of four 
industries as represented mainly by various sites at Choukoutien 
and in Ordos, Anyone wishing a detailed description of the im- 
pletnents from these various industries Is referred to the original 
works. 

The question of the extent to which Giinesc and European 
Palaeolithic industries may be oorrekred in detail, is especially 
interesting to this Symposium. However, Its solution is at pres¬ 
ent impossihle owdug to at least two Insurmountable didiculties; 

t) The complicated sub-division of the European Palaeolithic in¬ 
dustries. So far, without counting those not yet gcncnlly accepted, 
there are ten main and diirty-scvm sub-divisions of Palaeolithic in¬ 
dustries. Unfortunatelv, the characteristic types of tools upon which 
European prehistorians base their claims for such a great number of 
sub-divisions, are not yet known in China. 
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2) An industria] development is of ecu only locul. In different re¬ 
gions. there may be different humian races which may have cjince 
different industries, regardless of the fact diat they lived at the some 
rime. 

Because of chese two difficulties^ I suggest submitting a corre¬ 
lation of the Palaeolithic industries of Europe and China based 
chiefly upon rhe geological age of the industries (Fig, 33)- A 
comparison by means of the types and workmajiship of the im¬ 
plements will also be considered^ but wc shall see of what little 
aid this will be. 

IL THE OLDEST INDICATION OF HTJM.4N EiAXD WORK 
I, KIHOWAN 

On his return from China^ Professor Breuil communicated to 
the French Institute of Anthropology his belief that the oldest 
indication of human haod work In China is neither the quart! 
Implements worked by Smmtbr&pus at ChoukoudeiL nor the 
chert implement from Locality 13* but is a faceted stonCp col¬ 
lected by Pere TeUhard de Chardin from Hskshakou of the 
Nlho^van lacustrine depc^sit. Breud describes this piece as being 
arrifictally worked by many blows oni different faces* In addlrioo 
to this simple implement, he believes^ there are many worked and 
utilized bones w'hich are the same as those known in die Sm^n- 
throptis Industry, There are also some pieces of bones which 
seem to be burned. 

The accompanying fauna^ {Hipparionf Equm^ and Chsitco- 
thermm) has been^ in the Chinese geological sequence, relegated 
to Saiuncnian I, or Upper Plioccuc, However^ human activity of 
such an ancient date can hardly be affirmed by a single evidence. 
Further research by Chinese geologists and prchistorian^ at tf\is 
localitj-^ is imperative for the near future. 
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2. LOCALITY 13 OF CNOUKOtnlEN 

Fiotti the vifiwpoint of palaeontology, the fossiliferous Local¬ 
ity <3 of the Choukouden region seems to be somewhat older 
than the Stnirnthropui locality, judging from the presence of the 
archaic fossils of Siphneui tingi, Hystrix tagreUi, and a special 
form of Earyceros {ShiOJtiegaceroi) in the former deposit. The 
geological age of this locality has been relegated to Sanmenian 11 
or an early phase of Lower Pleistocene rather than to Upper 
Pliocene, because of the absence of such typical Pliocene forms 
as Hipparujn and Chalkothermm. In 193+, an implement made of 
chert was discovered in sini. It w^as worked alternately on two 
faces and is somewhat similar to a coup dc poing kno^vn in the 
Abbevillean Industry in France, In addition to this single imple¬ 
ment, w'c found also some isolated burnt bones and some broken 
foreign stones on which the artificial working is not evident, 
Undl possible further discovery at Locality 13, we still hesitate 
to admit the presence of a true human industry of the earliest 
Lower Pleistocene time in China, even though it is indicated by 
one single implement of undoubted human origin. 

I[T, THE EARLY LOWER PALAEOLITHIC OR CHOUKOUTtEy 
SIKANTUROPL-S IMJLSTRY 

The Lower Palaeolithic Industry in China is represented by 
the Choukouden Smatithropus Industry', So far, it is known only 
at Locality i of the Choukouden region. We may consider the 
culture attained by the Sinanthropni in three categories: the use 
of fire, the lithic industry, and the osseous industry. 

The use of ardficlal fire employed by prehistoric man is estab¬ 
lished by the finding of charcoal, ashes, and burnt bones in the 
different cultural layers of the Choukouden cave. 
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The lithic industry is indeed very rudimentarv. It is a flnl-p 
industry, and the implements are made geneially of quartz, 
occasionally of chert and other hard sandstones. The well- 
retouched implements are rare, among thousands of flakes with¬ 
out secondary work* The implements arc crude, including 
scrapers, points, chisels, choppers, and a certain number of 
gravers. Among thousands of broken bones and antlers, we have 



Fk j^-Qinppcr in green santkcuai: frotEi Loc. of Owukoutien, i ! 4 . 

observed a number of worked, utilized, and worked and utilized 
specimens. Professor Breuil and I are now carrying on a detailed 
study of these specimens. 


W. THE LATE LOWER PALAEOLtmtC 

At Locality 15 of the Choukoutlen region, we collected many 
hundreds of chert and quartz implements. The geological age of 
this locality seems to be contemporary with that of Locality 3, 
or Lo\ver Middle Pleistocene, and younger than that of Locality 
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1, where we found Sinuntbraptis. Consequently, the industry 
found in such an age would represent the Late Lower Palaeo¬ 
lithic in China, 

The Choukouticn Locality 15 Industry has not yet been 
studied in detail. The tools of Locality 15 are more or less the 
same as those of ShiantbTOpvs^ and are always the uncharacterJs- 
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tic ones such as choppers, side scanpers, chisels, and points (Fig* 
3S)- 

V. THE mihdle palaeolithtc—the ordos industry 

The \liddlc Palaeolithic in China Is represented by the Ordos 
Industry from Sbuirunkkou and Sjara-Osso-Gol in Ordos, dis¬ 
covered by PP. Licent and Teilhard and described by Professor 
IL Breuj]. The accompanying fossils are Elephas natmdkm, 
Rhinocerot ttchorhmus. Bos prhtjisenmSj etc. Their geological 
age is attributed to the Late Middle Pleistocene and is recognized 
as contemporary with the upper part of the loess. 

The Ordos Industry consists of many types: points, scrapers, 






Palaeolithic IsDusnttEs in China izy 


Eu, 36-*DIlfcFeoc tmpletrPCdO from Sjan^osso^ol tn Ordos^ mttiral size, (^ler 
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borers, gravers, etc., (Fig. j6) made chiefly of quarezire. Al¬ 
though a little better retouched, they are coniparahlc with those 
collected from the Shiantlyropu^ deposit. In addition tO' these 
types, there arc examples of micro-gravers {tnwrp-bunn), and 
micro-point, M'hich indicate that they arc more advanced than 
those of the Shiaathropiis Industry. 

VI. THE UPPER PALAEOLrrHIC—THE CROUKOtmEN UPPER 
CAVE INDUSTRY 

The Upper Palaeolithic in C 3 iina is represented by the industry 
known as the Upper Cave Industry of Choiikouden. This indus- 
ciy is quite poor in lirhic implements, being represented only by a 
few pieces, such as scrapers and points made of quartz, which 
arc not much better in workmanship than those from the Srnaa- 
tfir&ptis deposits. This industry show's a much advanced stage by 
the presence of worked bones and omaniencal objects, such as 
bone pendants, bone needles, perforated pebbles, perforated 
teeth, etc. The accompanying fauna includes certain extinct 
forms such as Hyaena fpelaea and Utsbs spelaeu^ and some 
southern Asiatic species now not existing in the region, such as 
Cynailitrus fubatus. Its geological age should be attributed to 
the Upper Pleistocene. 

VI i. THE PROBLEM OF CORRELATION WTTH THE EUROPEAN 
P.ALAEOLTFHtC INDUSTRIES 

As I have mentioned, there arc at least tw'o great difficulties in 
making a correlation between the Palaeolithic induatries in Eu¬ 
rope and in Glina, if we consider only the technique of tool¬ 
making and the types of implements. Elowever, we may over¬ 
come these difficulties by a correlation based upon geological 
and palaeontological studies. 
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In considering tlic geological age of the European Fakcolithlc 
industries, we may divide them Into four main sub-divisions: 
Early Lower Palaeolithic (Abbevillean and Early Qaetonian)', 
Late Lower Palaeolithic (Acheukan l-V'^, Late Qaetonian, and 
Early Tayaclan, Moustcrian, and Alicoquean); and Upper Palae¬ 
olithic (Lc\'aIloisiaJi VI and VII, Aurignackn, Solutrcan, and 
jMagdalenian). Their geological ages arc respectively: Lower, 
Early Middle, Late Middle, and Upper Pleistocene. 

Coming to the Palaeolithic industries in China, we know defi¬ 
nitely their geological ages. Thus they may be correlated with 
those of Europe by means of a fixed geological age. 

Judging by geological and palaeontological studies, the 
thropus Industry in Oiina corresponds chronologically to the 
Abbevillean (Es-Chcllean) and earliest Qactonlan in France and 
England. But the contcniporarj' implements are quite divergent 
in type and technique. 

In respect to the lithic industry of SkiOTithrapiis, a coniparisoii 
by technique with the Abbevillean of Europe is impssible. 
Shtanthropu^ worked the stone implement chiefly by means of 
tlic simple “bipolar” flaking technique, which is practically un- 
knoxsTi to the prehistoric dmes of Europe. On the other hand, 
the Abbevillean bifaces -were made by alternating flaking with 
hammersconct no analogy of workmanship whatsoever between 
these nvo industries can be found. Experiments have shown that 
the Oactonian, also a flake industry, is composed of flakes made 
on an anvil; bur such a technique is so far not established In the 
Smajjthropiis Industry. 

The most common type of cool employed by Simmtbrffptts Is 
the sidc-scraper, which may be found in any Palaeolithic epoch 
of Europe, from Clactonian up to Magdalenlan. Other types, 
such as small bifaces or pokir, pitted stones, gravers, end-scrapers, 
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etc., are chiefly known in rhe European Upper Pabeoliihic. 
However, they arc not the characteristic type upon which pre¬ 
historians base their sub-di^isions. Personally, I doubt the pos¬ 
sibility of establishing a correlation which admits that the Sin¬ 
anthropus Industry corresponds to the Aurignadan, Solutrean, 
or Magdalenlan of France. 

The trace of the use of fire is hardly knowm earlier than 
Mousterian in Europe, but in China wc have noticed definite 
evidence of artificial fire as early as the Smanthropas rime. This 
is due possibly to the fact chat the favorable conditions have 
preserved the evidence in the Chinese cave. 

In Europe, the bone artifacts are practically unknown earlier 
than in the Tayacian, Mousterian, and Upper PalaeoiiThic levels. 
However, the European Abbevillean, Clactonian, and Achculcan 
Industries are found mostly in the open air stations where bones 
axe rarely preserv'ed; consequently, the bone implements dated 
as Lower Palaeolithic are scarcely known in Europe. 

In comparsion with the European Upper Palaeolithic discov¬ 
eries, the so-called bone implements from Choukouden Shian- 
thropus site are not those such as bone points with cleft base, 
{la pointe i base fendtte) of Aurignactan, nor the points wath 
forked or cut base {la pointe d base fourabve ou d Mre bhemtie) 
of Magdalcnbn in French caves, but arc only those which arc the 
simple bone spliners and chips. Also, the antlers worked by 
Sbumtbropus art not perforated staves {batons perces) but are 
only those which were simply cut and utilized. Can wc, then, 
suppose that the osseous industries of Choukouden are com¬ 
parable to those of Upper Palaeolithic in Europe? 

In summary, it seems to me that, until wc find some character- 
Isric types, a correlation between the ShumtlsTopus Industry and 
the Palaeolithic industries in Europe cannot be made merely by 
the study of the implements thciiiselves. 
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CONCLUSION 

In conclusion, we may say that according to the STudies of 
geology and paJacontology,^ iJie succession of Palaeolithic mdus- 
tiics id Cliina is vcrj’ evident, and that these industries represent 
the main sub-divisions of the Pleistoccric recorded in prehistori- 
cal Europe. But because of the differences in raw materials 
adapted for tool-making, and because of the various humanities 
known to Europe and Asia, a more detailed correlation by means 
of the implements themselves cannot at present possibly be made 
between the Palaeolithic indnscries in Europe and those in China. 
We n^u^t further discoveries. 
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ADAPTATION TO THE POSTGLACIAL FOREST 
ON THE NORTH EURASIATIC PLAIN 


By 
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By 7000 B. C. a forested plain, stretching across northern Eu¬ 
rope continuously from England to the Urals, presented to its 
first colonists problems similar to those facing the aboriginal in¬ 
habitants of comparable zones in North America. Geology and 
the botanical study of peat reveal changes in the environ¬ 
ment to which men had to adapt themselves and at the same dme 
afford a handy chronological framework for the prehiscorian. In 
the central area round Denmark and the southwestern Baltic the 
following sequences have been dated by geochronological meth¬ 
ods as explained in Oark^s recent book/ 
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It must be insisted that this table is applicable only in the central 
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zone and c^^cn there with leservations. The character of a forest 
is conditioned by climatic and edaphic factors, and climate in 
turn 1$ a funcdon both of latitude and of distance from the sea. 
Pollen diagrams show significant variations even in Boreal times 
as between England, Zealand and Esrhonia; in Atlantic times the 
eifect of tlie marine tiansgression must have been far less potent 
east of the Baltic than round the North Sea; the curves of iso¬ 
therms and isohyets would have been displaced eastward but not 
Battened out. And so, even as far west as Great Poland, the 
pollen diagram from die peat moss at Biskupin exhibits only frac¬ 
tional fluctuarions in the composition of the local forest. In a 
general way the woodlands of Central Russia today give a fair 
impression of the landscape of the whole plain in Boreal times; 
it has undergone no radical change despite vaiiatidns such as the 
immigration of the spruce and a temporary' adi’ance of sporadic 
oaks as far as Olonctz. Similarly the decalcified old moraines of 
Holland and Northwest Germany can never have supported 
such luxuriant oak woods as Nourished on the newer moraines of 
Schleswig and Denmark in Atlantic times: there was then no im¬ 
penetrable belt of forest separating the northern coasts from the 
Central European loss lands. 

By late Bored times the whole forested plain from Yorkshire 
to Esrhonia was occupied by hunters and fishers living in small 
groups and camping on the banks of sluggish streams, meres and 
lakes. The unity of their culture is best demonstrated by the 
distriburion of sjiccialized ty-pcs of hunting and fishing implc- 
menrs— harpoons, fish-spears, and dart-heads of hone—that 
have been mapped by Clark. The homogeneous culture defined 
by these tyrpes may be termed MagJemoscan. But the Maglemo- 
seans differed from the older palaeolithic hunters of the. steppes 
and tundras and from other contemporary mesolithic groups in 
an adaptation to forest life. This adjustment is symbolized by the 
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possession of adzes and chisels of antler, bone and stone as 
Schwantes hrst insisted. 

But while in the central area the specialized bone hunting tools 
arc restricted to Boreal times, the heavy tools persisted un¬ 
changed even into the Bronze and Iron Ages so chat isolated 
specimens cannot at once be labelled Magicenosean. Hence in 
[931 I was not yet able to prove that the distribution of the 
"heavy industry” coincided with that of the Boreal iMaglemosean. 
A macrolithic flint industry associated with tnicroHths of Mag- 
ictnosean type was subsequently identified by Clark in south¬ 
eastern England and eventually proved to go back to Boreal 
times. East of the Baltic, sites like Knnda at first seemed to reveal 
a bone culture bereft of heavy industry. But the old Kunda- 
finds were made up of fishing and fowling implements, lost in a 
shallow' mere. In 1934-5 ^he fishers’ actual camping places were 
located and yielded, on excavation,^ antler adzes, antler chisels, 
socketed bone chisels, perforated antler mounts and scone adze- 
bladcs with ground edges (sec place . The distribudon of 

"heavy industry” is thus shotvn to coincide ivitli that of the 
other type-fossils already in Boreal dmes (Fig. 37). 

The uniformity of Maglemosean culture is further empha¬ 
sized by other significant traits—notably knives made from boars* 
tusks, the possession of tame dogs and of a boat (of skins?) pro¬ 
pelled by paddles, and the drill technique in decoration. Never¬ 
theless, as might be expected in such a vast and diversified area, 
local differences occur and arc reflected even in the distribution 
of the bone points that Clark has mapped. But In particular coni¬ 
cal arrow-heads, single barbed lanceolate points (of Qark’s 
Lohusu form) and ice-picks arc confined to the East Baltic 
lands and extend thence to the Urals. 

There is thus a very real distinction even in Boreal times be- 

■R, “^Yorlauliirc Btmerkungcn fiber dtt Kutida-Funde^" Simjngs- 

b«rkhtc gdchiren orchnUchicn Gescllschaft, 19J44193^ 
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tw'ccii a wcsr Ancylus facies, represented ciasdcaHy at Mullerop 
(Zealand), and an cast Anc^'lus facies, best seen at Kunda. The 
differences are due partly to divergent cultural contacts. TTie 
geometric microlitlis found in the western stations arc technically 
indistinguishable from the Tardcuoisian and were presumably 
taken over by the Western Maglemoscans from Tardenoisian 
immigrants, coming from the southwest. Kunda lacks these geo¬ 
metric forms but has yielded a few Swideriau points, presumably 
derived from the South Russian palaeolithic cultures. Other dif¬ 
ferences are conditioned by divergent ent'ironment. Pebbles re¬ 
place Hint for adze blades because Hint was less accessible east 
of the Baltic than in England or Denmark. (The technique of 
polishing, used for sharpening their edges, has presumably been 
taken over from bone work.) 

Then, even at the climatic optimum of the Boreal phase, the 
winters east of the Baltic must have been much severer than in 
Denmark or England, just as they arc today, fee-picks and coni¬ 
cal arrow-heads are an adjustment to this more rigorous climate. 
The conical arrow-heads were presumably used, like their mod- 

Key to Ftg. 37 . 

□ Heavy irtdusny' associated with Maglccncseu) rypa 

B Stone adzf-hi^ds (Boml) 

Q Aniler adze$ (Bored) 

3 /^tidcr chscls (BomJ) 

B Socketed bone chisdls (Bartal) 

^ Socketed bnne chisels (pon-Boreol or rnidaced) 

0 Important Ma^lcmoscan ssembEages (Boml) 

Q Important Maglcmosnii assemblages (post^Bofeal) 
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cm descendant^ for killing fur-bearing animals without daniag- 
ing their pelts unncce^rily*^ 

A pamcularly significant adjustment 10 the east Ancylus en- 
viFonmcnr was the dog^slcigh. W'oodcn sledge-shoes have been 
found in a late Boreal peat at Heinola and in an early Atlantic 
layer at Ylasuro in Finland.^ These runners provide the earliest 
evidence for the use of a sledge and indeed for the applicadon 
of non-human motive power to transpon. substantially ante¬ 
dating (if the gcochronologiscs' figures are correct) the oldest 
dated Oriental vehicles^ The sledge would facilitate that inter-- 
course benveen the scattered bands of fishers and hunters that 
must be postulated to explain die uniformity of Maglcmoscan 
equipment. And In fact the lilastaro runner \v^ made from the 
wood of Pimis that docs not grow w'est of the Urals. 

And a derivative of the Fleinola runner^ found in a late Adantic 
bed at Kuorane^ Finland, is Identical with one from Gorbuno in 
the Urals. 


In peripheral regions where geological or botanical datings are 
mappUcable, an cventua! extension of the Maglemo^an complex 
beyond the Hnuts of Clark's may be deduced from the distri" 
bution of type-fossils, though dheir age may be in doubt. In 
western Norw'ay, Viste near Stavanger and Skipshelleren on Bob 
stad Fjord near Bergen* have yielded typically Aiagiemoscan 
assemblages. But geologically Viste at least is equated with the 
Tjper strand, the fCorwegian equivalent of the Littorina trans- 
gressioiL 

Eastw^ard Maglemosean t)"pcs extend right across central Rus¬ 
sia to the Urals and as far south as the Ukrainian border. Veretyc 


uX~u^ Dmitriev^ ^Och™ i ryboIcFi^tvo v vostocKuo-uralilicpm n>doTgati 
ebshchesne ” brvxstji Gacmk, laS. 19^4, p. 19^ 

Suorncii XX 5 W fio; XtX (i934>. 

I 11. ALU Umh U. T* Sircliu 5 , m Fcsochrift P, W. Schmidt ifttB, 
949-95S. ^ 


Pt^Ti: cankaJi arrow-licids from Ural ALo^sc^. Fini^ish 

Varioiui Mu«uin. 


























Adaptation to the Postglacial Forest 

on L. Lacfii in Olonett yielded a shafr-hold adze, an ice-pick, 
conical arro\v-heads, harpoons, like Qark’s forms 8 and 9. and 
a Pemau fish-hook. Among the finds from Ls* Ayatskoc and 
Shigir in the central Urals arc other Maglemose types (Plate 
XIX) while stray specimens can be cited from intermediate re¬ 
gions. Bone chisels and harpoons and a boar's tusk knife come 
from Lialovo near Moscow, antler adzes, bone “harpoons,” points 
and a Pemau fish-hook from Pohorilova near Korop in Cherni¬ 
gov,® but all these sites arc post-Boreal; at Lialovo, and appar¬ 
ently at Pohorilova, the Maglemosean forms are even associated 
with neolithic pottery; in the Ural mosses perhaps with Bronze 
Age wares! The late Maglemosean types of Russia nmy be due to 
a survival into Sub-Boieal times of a comple.T already spread 
there in the Boreal, Bnt the cjtisdng data are definitely incompt- 
ible with Menghin’s thesis, claiming the Urd rehes as pure rep 
resentatives of an Upper pleistocene “bone culture cycle” of 
which Maglcmosc would be only a late and hybrid ofFshot. 

Still they do not suffice to prove the contrary thesis of a 
gradual spread of the Maglemosean from the southwest, Clark 
has Indeed detected Magdaleoian motives in Maglemose art; In- 
dreko has found possible prototypes for Maglemosean “chisels,” 
conical arrow-heads, and ice-picks in French and South German 
palaeolithic stations; and Rust has imcovered near Hamburg the 
summer camps of reindeer-hunters in Prc-Borcal times some 
items of whose equipment might be intermediate between Mag- 
dalenian and Maglemosean. But till more be known of the sub¬ 
sequent history of the South Russian mammoth-hunters, a deriva¬ 
tion of the Maglemosean from the southeast cannot be c.\cluded- 
Finally the Finnmarkian of the Arctic coasts of Russia and Nor¬ 
way with flake- and core-axes that point on to the Maglemosean 
but “moustirkfoiin” flakes and cores suggesting connections with 

•Jtuif. Arttr<ip. Ziiiima, 19^51 XIV, Amftjpologiya, Kiivp 1930, 

IV. 17s. 
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Siberinn and Giincsc ptalacolirhlc cultures may open up the pos¬ 
sibility of an Asiatic ancesti)'' for our complex. 

It is premature to pronounce on the origin of the Magtemo- 
sean; its subsequent history is better known. The Littorina trans¬ 
gression isolated Britain which was soon occupied by a genuine 
neolithic culture. In the central region the ensuing clintatic 
changes produced a more favorable environment. The Ertebdile 
culture of Denmark may be regarded as an adjustment of the 
Magicmosean to the new condidotis, with large oyster banks and 
sealing and deep sea-fishing giving an opportunity for more 
sedentary life. But pottery, appearing already at the time of 
the maximum of the Littorina sinking, may have been borrowed 
from neolithic immigrants moving in from the Danube valley or 
from Western Europe. Certainly before the Atlantic phase 
ended the introduction of cereals and sheep from outside the 
plain made possible the rise of a food-producing economy and 
the neolithic cultures termed “Nordic’* in Denmark, Southw'cst 
Sweden and North Germany. 

In the Baltic basin proper the effects of the transgression had 
been less catastrophic; in Sweden, Eschonia and Finland dwelling- 
places without pottery but vnth ground stone axes of the Limn- 
Jiamn, Lihult, Vobek and Sunmusjarvi types represent adjust¬ 
ments parallel to Ertebpile. And on these coasts the gradual re¬ 
gression of the Littorina Sea provide a time-scale for coriebting 
subsequent stages of development sbee the fishers’ setdemenES 
tend always to come down close to the shore. 

As the environment had changed but little and the old econ¬ 
omy of icc-fishing, hunting and fowling persisted, the old equip¬ 
ment survived well into Sub-Boreal times. The old bone “har¬ 
poons,” slotted points, fish-hooks and arrow-heads continue to 
be made. Stone increasingly replaces bone for heavy tools, but 
the “celts” are used as adzes or gouges and still betray their an¬ 
cestry in bone forms; in Central Russia the antler tools and 
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roughly Hakcd Hmt adze heads tend to survive. Innovations first 
attested in this period are resin chcwtngj a haphazard traffic in 
amber, skis (from Sub-Boreal peats in Finland) and regular 
burials, generally extended as with the "Nordic” "funnel-necked 
beaker” culture. 

Pottery, however, appears, but in extraordinarily uniform 
shape from the Baltic to the Kama. The vases are throughout 
built up in rings, ovoid in shape with almost pointed bases; a 
universal clement in the decoration is one or more horizontal 
renvs Oif pics, sometuncs made with a bclemnice. (These features 
recur in a quite different economic milieu in the domesdc pot¬ 
tery of Sw edish megalith builders and b Englisb Peterborough 
ware.) In Finland^ the earliest pottery appears when the Lit¬ 
ton na Sea had contracted to eighty-seven per cent of its maxi¬ 
mum extent, and three stylistic phases can be recognized before 
agriculture and stock-breedbg were btroduced by the battle- 
axe folk from further South, when the shore was benvecn sixty 
and fifty per cent of its maximum height In Ccntial Russia pit- 
and-comb ornamented pottery (r^mblmg Finnish styles II 
and in rather than I) is found m dwellbg-placcs throughout the 
forest zone, and there too agriculture and pasroralism were prob¬ 
ably btroduced by battle-axe folk. Most of the Maglemoscan 
types cited above are associated with this pit-and-comb ware. But 
stiU it lasted very long. At Federovskoe in Kostroma® bits of 
copper ornaments were associated with typical ovoid pots. And 
beyond the Urals at Borbuno near Nijni-Tagilsk pit-and-oomb 
sherds, a sledge-shoe, canical arrow-heads and other archaic 
forms seem to be contemporary with pottery of the Late Bronze 
Age Andronovo culture. Similarly, though pit-and-comb ware 
occurs on the Jcnessci and Angora, such vases may be found b 
Bronze Age graves. Hence, as wdth Maglemosean types, so with 

*S. Pilsi inSuomen Museo, XXXVIII-IX (1931-1), S4. 

*.4. EurDp^cus in .Acts Afeh^eeiogica. i (r9JV). ioj-i*o. 

' A. Yi. Bfyusw ia Tiudy Kktsiy' archeologiy, Ranjon, n (1918}, 
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pit-and-comb pottery the fiuthej cast we go, the later it seems 
to be. But one must beware of mistaking the spread of arcbaco- 
lexical e.\ploration for the spread of culnirc. In any the old 
adjustments persisted a long time In eastern and Asiatic Russia. 

This permanence is a convenience to the prehistomn. It en¬ 
ables us with some confidence to link up with the Firmo-Ugnan 
peoples the makers of pit-and-comb pottciy and so their Magle- 
moseau ancestors. 


THE EVIDENCE OF THE DENTITION ON THE 
ORIGLN OF MAN 


By 

WILLIAM K- GREGORY 

CuTiit<ir of the Depart/Meni of Comparative Anatomy 
T/)tf American Museum of Natural History 

AND 

MILO HELLMAN 

Research Associate, Physical Anthropology 
The American Musettm of Natural History ^ Neao York 


Is TttEiR several expeditions to the Siwdik Hills of India, Dr. 
Bamnm Brown of the Amencan Museum of Natural History^ in 
jpii, Mr. G. E. Lewis of the Yale North India Expedition, in 
1931, and Dr, H. dc Terra of the Vaie-Cambridge Expedition of 
J935, have all collected fraginencary jaws and isolated teeth of 
extinct anthropoid apes. We have had the pnvil^c of studying 
these rare and valuable fossils and technical descripdons of them 
have already been published or will be published in the near 
future.* 

The special interest of this Siwalik anthropoid material in the 
present connection is that it represents some of the nuinerous 
species and genera of the anthropoid stock, in which stock, as all 
authorities now agree, are to be found our nearest known sub¬ 
human relations. 

We shall center attention in this paper only on the cro^vns of 
the lower molar teeth, It will be noticed (Plate XX-A) that 

'Cf. Brnwn. Giegorv snd Hctlmui, 1914; GKgtwy wd Hdlman, G. E. 
Lew'is, I9J4- and ewa /artheooung |ap<KS by GKgofy, HcUniui and Lewis and 
by G. E. Lewis. 
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in the lower molars of fossil anthropoids on the outer or labial 
side there are three cusps, on the inner or Ungual side, two, and 
that between these nvo series there is a definite and characteristic 
system of ridges, grooves and vaUeys. 

This system of cusps and grooves makes up a pattern which in 
1916 one of us called the “Dryepitbecus pattern." For con¬ 
venience we have given odd numbers, t, 3, 5, to the cusps which 
are on the outer or labial border, and even numbers, 2,4, to those 
on or near the Ungual border. The base of cusp 3 is enclosed by 
rwo grooves forming a V and the apex of this V meets a Ungual 
transverse groove between 1 and 4, thus forming a Y. The inner 
apex of cusp 3 comes so far to the Ungual side that it widely sep¬ 
arates cusp I from cusp 4, whereas 2 and 3 are in contact. In 
1916 and in subsequent papers we have held that the Dryepiihe- 
rar pattern of the lower molars was the ancestral anthropoid 
partem from which were evolved, on the one hand, the several 
lower molar patterns of the existing species of apes and, on the 
other, those of the lower molars of man. 

The DryiifitbecTis pattern is subject to marked changes in gen¬ 
eral appearance caused by the wide range in the rates of antero¬ 
posterior and transverse growth of the crown. In the extremely 
long narrow molars named Sugrivapithecus gregoryi by Lewis 
the breadth index of ms falls to 78,6. In Bratttaptiheens thorpei, 
on rfie contrary, in the excessively wide crown of mj* the breadth 
index rises to lod. But m both these cases, although the Dryo- 
pitbfcus pattern is somewhat distorted in appearance, it preserves 
the y j arrangement, with cusp 4 widely removed from cusp i. 

All the modem anthropoids retain the Dryopithectii pattern in 
its essentials, although it is overlaid by divergent specializncions. 
In the gorilla the molars are elongate anteropostcriorly, the cusp 
high, the ridges sharp, the surface of the enamel but little dis¬ 
turbed by secondary wrinkles. In the chimpanzee the molars are 
less elongate, there are small accessory cross ridges and the sur- 





PuTE XX—"[‘he “DrjopiThccus pattern" and its Deriviidvap in SUtl A. 
Dryopitbffcm fri^kaa. B. fieirnd^Ttbji^iiii (EhiingikjL^rf child). C. Hofna 
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face of the unworn crown is of cm rough with many wrinkles 
and bead-like outgrowths* 

In the orang the cusps tend to be submerged in the deepening 
crown and there is an excessive development of the secondary 
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Fwk Viriants in the lower molar patterns in tiiodem moiL Circa j/i* 


wrinkles- These arc especially well seen in new or litde worn 
crowns, and in the end they obscure or obliterate the primary 
grooves and leave only the basic feamres of the DryopUhecus 
pacrem. 

In genera] it may be said that the primitive Dryopithecus par¬ 
tem becomes modified according to two diJferenr but cooperat- 
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ing methods or principles: firsr, by polyisomcrisni, involving ihc 
subdivision or mulripIJcation of parts, as of the ridges and wrin¬ 
kles on the crowni and secondly by anisofncrisirt or change of 
diniensions and proportions. 

In wide contnist co the patterns of the lower molars of recent 
anthropoids are those of many modem men^ especially of the 
white race* Let us look, for example, at the second lower molar 
in the mandible of a European (Fig, 38-A). We see that there 
arc but four mam cusps, two on the outer„ cw'o on the inner, sides 
of the Crown and that these cusps are separated by two recti¬ 
linear grooves^ the one running anteropostcriorly^ or as the den¬ 
tists say\ raesio-distallyj the other dircedy across it from the outer 
to the inner side (bucco-Iingually). Cusps i and 4 seem co meet 
at the cross-roads* 

Surely there is but bttle suggestion here of the Dryt^pitheciis 
parterri of anthropoids. And yet inolar 1 of manv human denti¬ 
tions has retained the jth cuspr it has retained a central Y and 
cusp 1 is In contact with cusp j, substantially as in the Ehy^- 
pithecus pattertL Thus there is a marked difference betv^xen 
molar i and molar i in the total number of cusps, the pattern of 
the grooves and the contacts of the cusps at their bases. 

In 1938 one of us (M, IL) made a fairly extended investiga¬ 
tion of the racial distribution of the various crown patterns of 
the human lower molars. He classified them under four groups, 
named respectively Y5, plus 5, half Y4, plus 4. The racial ^ 
tribution of these patterns is sec forth in his article in the Pro¬ 
ceedings of the American Philosophical Society for 19x8. The 
exact percentages do not concern us here except to note that on 
mi the Y5 pattern is usually retained even in the white race, 
while on m= the plus 4 is very abundant in whites, less so in Aus¬ 
tralians, Nc^o^ and Amerinds, which often retain wliat seem to 
be more primitive conditions throughout the dentition. 

In a goodly number of African Negroes (Fig. 38^6 & C) the 


Dentition on the Origin of Man 147 

Yj or Dryopithectfs pattern is retained on all three lower mol at!*, 
but transitional and even plus 4 patterns arc not rare on mi!. 

But is there no explanation for these changes In the contacts of 
the molar cusps? If we view these patterns as merely static en¬ 
tities, we have no clue to the varying positions of the groove. 
But D’Arcy W, Thompson, in his brilliant work on “G^o^vth 
and Form,” has called attention to the fact that wherever there 
arc several adjacent growth centers, which arc growing at un¬ 
equal rates, the boundaries or sutures bctu'cen them will vary 
as one or another growth rate increases or decreases. Such a 
shifting pattern is seen at the pterion of the skull in man and 
the higher primates; and the extensive researches of Professor 
Ashley-Montagu and his predecessors have sho^m what an in¬ 
constant pattern this is. To make the application of this principle 
to the pattern of the lower molars, the grooves between the cusps 
arc analogous w-ith the sutures bemeen skull bones, and these 
grooves will be pushed about into various patterns according to 
the varying rates of growth of the cusps wivich they border. 
Therefore in passing from a Y5 or Dryopithecta pattern of mi 
to a plus 4, it is necessary only to change the rates of the several 
cusps in various w'^ays which one of us has followed in consider¬ 
able detail but w'hich it is not necessary' to describe further at 
this time. 

In certain human molars (Plate XX-C) cusp S appears on the 
distal mor^n of the crown between cusps 5 and 4. Cusp 6 is not 
rare on the molars of Amerinds and is abundant in Australians. 
Cusp 6 is cither the direct derivative of the cusp 6 which appears 
as a variant in Dryopithecas, or it ts a closely parallel develop¬ 
ment in anthropoids and man. 

In the palacanthropic division of humanity (Plate XX-B) the 
Dry opjrjbeeitf pattern is more or less obscured by fairly abundant 
and coarse secondary' wrinkles, which approach but do not equal 
those of the otang. These wrinkles, however, lie near the surface 
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and are soon worn off. Nevertheless the Yj or Dryopkhecus 
partem may be dearly seen in tm of Smmthri>tms, Heidelberg. 
Ehringsdorf and Le Moimier, In these forms, although an ap¬ 
proach TO the cruciate pattern is being made through the enlarge¬ 
ment of cusp 4^ yee the old contact of cusps 1 and 3 is still pres¬ 
ent though reduced to a narrow^ isthmus. 

Transitional conditions from the palaeanthroplc to the ncan- 
thropic, or patterns are observable especially 

among Negroes (Fig. 3S-B & C), Australians and Amerinds 
(Plate XX-C). 

Now among all the known species of fossil anthropoids, which 
one or ones most closely approach the human Y5 pattern of the 
lower molars? Two claimants to this honor, if honor it be^ may 
be seriously considered. The first is the mandibular fragment 
described under the name of Btsfffspiibccus tborp^ by Eewis in 
1934. This approaches and even surpass^ many human molars 
in the breadth indict of the first and second lower molars. It 
stUl retains, Ivow'ever, the unmodified Dryophbecus pattern of 
mij m3 and has not yet risen above the Dvy&phbecu^ level to the 
transitional conditions seen in the palaeonthropic hominids- 

The second claimant for close relationship wdth man is the 
genus Australopithecus (Fig. 39, 6) described by Dart in 1915 
and by Broom in I 93 ^“ 37 * This genes, from the Pleistocene of 
South Africa, is obviously too late in time to be a direct ancestor 
to man but it was nevertheless a survivor of the general Dryc?- 
pithecus stock, and as Dr. Broom has shown, it tends to connect 
man tvith the ancestors of the gorilta and chimpanzee. The first 
permanent tower molar of Australopitbecifs e.riiibics an almost 
human variation of the Dryophhecus pattern, in w^hich cusp 4 
is enlarged and the lingual tmnsverse groove is nearly in line 
with the buccal transverse groove. The tooth os a whole, how¬ 
ever, had probably overshot the human mark in its high breadth 
indc.x. ^ 
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Now if we arc willing to admit that the plus 4 pattern in mod¬ 
em man came from the Y5 pttein by changes in the rate of 
growth of the several cusps, and that the Y5 pattern was derived 
in its turn from the Dry<^pitbeciis pattern of primitive anthro- 
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potds, we have to ask next, whence came the Dryopithecus pat' 
tern itself? 

The answer to this question has been found, we hold, amoi^ 
the patterns of the molar reeth of the numerous fossil priinatcs 
which existed, if we may trust the record as it stands, long before 
the Dryopithecus pattern was evolved. The Dryopitbeous pat¬ 
tern reached the climax of its development in the Pliocene but 
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the c^Iicst examples of it may date back to the Middle or Lower 
Miocene. For the greater prt of the Oligoccne there is unfor- 



^ ^ ^ ^ 

I I K nr V vf 

Ftc^ 4a-^5tn]ctiml stages ifi cvalutiaii upper sad Jowu molar teeth of man. 
Scales various, 

A-"H| upper molars, left side, 

A. Upper Jurassic, triangular suje (pantfitheriaii). After G. G, Simtson. 

B. Crecaceatts, triangaLar stage {DeUstheridhim). After Gregory and Simp- 

son. ^ 

a Loircr Eocene, ‘■tritubcrcnlar” stara Widelphoduih After Giegoty. 

D. Middle Eeccnc, mnsidoRal stage {frenyedeebus). Fit™ Giegory, after 

Grandidltr^ 

E, Upper Eocene, tubercular nage (Necrolanur}. Frcwi Gicgory, after 

Stchlin. 

F- [J|ycr Miocene, primitive an^iropold stage {Dryopitbacas)^ Frofn 
Gregory, after Pilgrim^ 

G, PicBioccne, primitwc mao (Le Mouaief) stage. After Grwory. 

I-IX, lower molai^ right side, ^ ^ 

L JiLEiusic, mcubercular scagt, with locipienc heel CpaatothErian}, A^sr 
G. G, Simpson, ^ 

IL Crecaccoiis, primicive tobciculo-scctoriaj stage IDeitatbendmm). After 
Gregor)- and SuTLpsoo. 

IIL Lower E^cne, tcbcrciilo-sectorial $tage, with low heel iDeliJtbmuTri) * 
After Gregor)'. 

IV. Middle ^enc, transidored stage {Prony^cebui). From Gregory after 
Grandidier.,. 

r Eocene, riibeicukr stage (Nicroletmir)^ From Greffory afetr 
hlin- " ^ 

VT. Lower Oligoccne, five-ctispcd proto-aiithnipold stage {Pr&plwpitttcus)* 
im _ phoiograpis by Prof. J. H. AlcGrcgof. 

\IL Ugicr Miocene, hve-cu^d anthropoid stage (Dryopitheemh After 

Vni. Flcistocene, pr^idve human stage (Lc Mousder), retaining &vt 
cusps. After Gregory. ^ 

DC. Recent, human stage, after disappearance of fifth ciup. After Gregor)'. 

tmmtc hL3.ti]5 in our records,, bur at the beginning of this epoch 
we £nd t^vo stnicctiral stages existing in two very small lower 
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jaws tfiat %verc discovered in the Lower Otigocene deposits of 
the Fayum of Eg)*pt and dcscrit>cd w'ith a full rcalkatioii of their 
importance by a famous palieonroiogist, the late Dr. Mas 
Schlosser of Munich, Of these, the more advanced, which he 
named Froplhpifbecus (Fig. j9, 2) had the five main cusps of 
the Dry^tpithecus pattern but the system of grooves was incom¬ 
plete and cusp 5 on mi was sdlJ small and in a median position. 
Moreover, cusps t and 2, 3 and 4, were arranged in nearly trans- 
verse pairs, whereas in Fter times the enlargement of cusp 5 and 
of cusp 4 pushed 3 and 4 out of directly transverse alignment. 

In the more primiDve of these two Lower Oligocene stages, 
which was named T^rapkhecut (Fig. 39, /) by Schlosser, the 
four main cusps tend to be arranged in tw'o transverse pairs and 
rhe fifth cusp is seen in an early stage of development. The an¬ 
terior pair, constitutidg the anterior moiety of the ctowti, have a 
somewhat steep posterior wall, behind -which is the central de¬ 
pression of the posterior moiety guarded posteriorly by cusps 
3, j, 4. To vertebrate palaeontologists this arrangement will in¬ 
evitably suggest the so-called tuberculo-scctoriiil pattern of the 
lower molars of the numerous genera and species of primates 
found in the Eocene deposits of Europe and North America. 


It should he noted that Far^pitbeem, although retaining traces of 
the older tulietculo-sectorial pattern of the low'Cr molars, had already 

acquired the anthropoid dental formula of 
To sum up so far as we have gone, the Dryophheevs pattern 
and its numerous variants and immediate predecessors are as¬ 
sociated exclusively with the higher anthropoids and man, 
all of which have a dental formula in the adult dentition of 


- - ^ X 1 = 32, and are confined to the Upper Tertiary. 

On the other hand, the predecessors of the Dryopitheem pat¬ 
tern, which are aU variants of the tuberculo-sectoriai pattern, 
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are found in the c^irly Xerdaiy deposits and are associated with 
dentaJ formulas ranging from 31 to 40. 

Let us consider then the tubcrculo-scctorki parrcm which pre¬ 
ceded and was ancestral to the Dryophhecus pattern. 

In 1916 one of us (WKG) published a diagram showing a 
comparison of the patterns of the upper and lower molars of 
Felycadus irigomfdttSj one of the oldest and most primitive 
known primates, from the Lower Eocene of Wyoming, with the 
corresponding teeth of man*® The cusps were named in accord¬ 
ance with the nomenclature proposed by the late Professor 
Osborn but we are not concerned for the moment with the 
names of the cuspsK Even at that time it W'as well known to Os- 
bom, Matthew and other vertebrate palaeontologists that in 
Pclycodw trigotiodus the division of the crown into wo mole- 
ticSt called respectively the crigotiid and the taJonidf was parricu- 
larly clear. 

Now when such lower teeth are properly articulated i.vith 
their upper teeth, it will be seen that the anterior moiety called 
the trigonid fits into w^hat some odontologists have called the 
interdental embrasures of the upper molars^ while the depressed 
basin of the posterior moiety or talon id receives the inner apex 
or so-callcd protocone of the upper molar, 

if we make a series of occlusion diagrams showing the inter¬ 
locking relations of the upper and low'er molars of Pelycodus^ 
Gibbon, Gorilla and j\Ian* we must rcaibe that in the gorilla all 
that enlarged posterior moietj'^ of the tooth behind cusps i and i 
is smcrly homologous with the talofiid of Pelycodm, the 
anterior moiety of the gorilla toothy including cusps i, 2 con¬ 
stitutes what is left of the trigonid, after the loss of the antero- 
internal cusps or paracomdH- In man the relations are essentially 


on ^ Evoluucm of tiic Prim^ics, jgitf. BulL Amtr, Mus. Nil Hbt^ 
XXXV, art ift 0.154, fig. i I, 

' Evolution of the Human Umn- 

Balomorc^ Wiliuira and Wilkins, (P. no, fig. 315,) 
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the saine but here the mgoiud basin has been reduced to a small 
depression called the “fovea anterior” by Selenka and the “pre- 
cuspidal fossa" by Flidli£ka, while the posterior moiety has ex¬ 
panded transversely and now constitutes much the greater part 
of the crown; this part was named “talonid" by Osborn (19^7* 



Fig* Octltision diigranisi Ptiycodus, Gibbon, Gorilla^ Min. 

p. 53) and “postcuspldal fossa" by Hrdlicka (19:4). Even emi¬ 
nent authorities have sometimes failed to realize that in the 
human lower molar there are inescapable traces both of the 
trigonid and the talonid of the tuberculo-sectorial molar of the 
basal piimatK of the Lower Eocene. 

Vertebrate palaeontologists have not been satisfied to stop even 
here in the digging down into earlier and earlier horizons in the 
past history of the molar patterns in the remote predecessors of 
man. In all primates the transverse diameter of the talonid nearly 
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equals or more often exceeds that of the trigonld. But in some of 
the more primitive procamivorcs and insecrivorcs of Lower 
Eocene (Fig. 40, ///) 2nd Paleocene epochs, the transverse di¬ 
ameter of the taJonid was less than that of the trSgonitl, the latter 
being at that time of a deftnitcly trbngular cutting type. 

If now we follow' this trend down into the upper Cretaceous 
we find tljai in the wonderfully primitive placental Insectivotes 
(Eig* 4 ®p ff) that were found by Dr. Walter Granger in die 
Gobi Dtsen as the contemporaries of the later dinosaurs, the 
transverse diameter of the raloiud is much less than that of the 
crigonid. 

In tills Upper Cretaceous insectivore it w"!!! be seen that the 
trigonids fitted Into the reversed Vs of the interdental em¬ 
brasures between the upper molars, whUe the narrow calonids 
arricidatcd with the narrow internal spurs of the upper teeth; 
thus it is noteworthy that even at this extremely remote epoch 
the essential relationships of the trigonid and the talonid to the 
several parts of the upper molars were already foreshadowed. 

Finally in the Lpper and Middle Jurassic in che primitive 
members (Fig. 40, /) of the Panto theria or jMcsozoie inscctivores, 
described by Owen, fay Osbom and by Simpson, the talonid is 
only a very small spur or heel from the base of the high trigonid, 
and at that immensely remote epoch there is hardly the remotesr 
suggestion of the human condition, but the upper and lower 
molar teeth now approach the condition of simple reversed tri- 
anglcs, which were postulated in the Theory of Trituberculv 
by Cope and Osbom. 

The changes from the primitive triangular lower molar and 
thence to the tubcrculo-sectorial primitive primate and uJti- 
mately the Dry&phbecus pattern and its deriv'arives were all asso¬ 
ciated wiA a progressive reduction of the total number of teeth, 
from 64 in a primitive Mesozoic mammal {Aniphhhetiwft) to 
31 in normal man. 
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Our present conclusions, which may now be stated in the 
reverse order from chat followed above, may be summarized 
thus: 

(1) The “precuspidal" and “posccuspidal" fossae of HrdlJcka 
are respectively the highly modiGed traces of the trigonid and 
calonid of more primitive mammals, and the tubercido-sectorial 
lower molar pattern of Eocene primates gave rise eventually to 
the Dryopithecus partem. 

(2) Taking into consideration all knowm recent and fossil 
anthropoids, the Uryopitbecus pattern (Plate XX-A) is sub¬ 
ject to extreme variation in regard to proportions but is singu¬ 
larly constant in the fundamental arrangement of the five princi¬ 
pal cusps and of the several grooves at their bases. 

(3) Of all the known variations of the Dryoptthecus pattern, 
that of the first lower molar of Australopithecus a[ricamis (Fig. 
39, tf) is the closest to the human modification of the Dryopithe^ 
CHS pattern, although the tooth itself is perhaps far too broad to 
give rise to that of man. 

(4) Of known human lower molars, those of the palae- 
anthropic division of mankind, especially mt of the Ehrings- 
dorf child (Fig. 39, S) and of SuiitntJnopus (Fig. 39,7), are the 
least modified away from the Dryophhecut pattern. 

(5) Between the palacanthropic variants of the Dryopthecus 
pattern and those of the neanthropic division {Hotno sapiens) 
(Fig. 39, 9 efr jo) almost every conceivable inteigradation and 
combination can be seen. 

(d) Contrary to most authors (except Hrdlicka), we feel 
that the evidence from the dentition strongly suggests that the 
older palaeanthropines were at least stmetu^y ancestral on the 
one h^d to Ho^no msndmhalensis and on the other to Horwo 
sapiens. 



MAN AMONG THE PRIMATES 


1\ate XXt-Fiiiiily tree of iJic Friinare:!^ \VaIFpain.rin^ in rhe American IMu^e^nii 
of Nsituml History, New York. 
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The Acadejny of Natural Sciences of Philadelphia 


Eiploratioxs In che Siwalik Hills of India which were recendy 
carried out under the auspices of Yale Umvemty, The Carnegie 
Insrirution of Washington and the American Ridosophlca] So¬ 
ciety have thrown new light on questions pertaining to human 
origins and early cultural records. In particular the discovery of 
artifact bearing formations above late Tertiary rocks containing 
fossil anthropoid remains once more focuses attention upon the 
buried e^'idence which the Siwalik Hills can furnish in regard 
to human evolutiori.'^ 

From the time when Falconer and Caudey* found here the 
first fossil primate (i8j6} paleontologists and anthropologists 
have speculated on the role which the uplift of the Himalayas 
may have played in the evolution of the Siwalik anthropoids. Of 
these no less than eight genera and twenty-two species have so 
far been recorded and with the growing number of fossil human 
remains found elsewhere, anatomists begin to re-examine the evi¬ 
dence which the study of primate dentition affords as to the 
ancestry of man.* Mathew, Barrell and Black, to name only a 
few scholars, thought that the hypothetical process of human 

de Tem, P. Teiilurd, T, T. PiHRtm in “Science," Sjt ®I*J 
“Nitnrc*" 

'“Oa reniiim of a fossil monkey from the Temuy suaa of Siwalik 
HiUs,” Tniu. Geul. Soc. Londan, ve), end series, p, 499, iE}& 

* See Gregory and Hellmiu’s repon in (his volume, 
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emeigencc from an ancestral Siwalik ape w'as determined by die 
growth of die Himalayas. This, they argued, so profoundly 
altered the habirar of the most advanced prlmares that under bio¬ 
logical stress conditions a new proto-littman form evolved, the 
type which Grabau^ has recently portrayed as a wandering 
creature in search of an oasis. 

In other words It was presupposed that at the dme when the 
mountain uplift took place, a critical stage in the evolution of 
the Siwalik anthropoids had already been reached. But in the 
light of recent geologic studies b which die speaker has had a 
small diare, it appears that these two events id not cobcidc. 
For it now becomes evident that the greatest abundance of 
anthropoids occurred at a time long after the mid-terdary moun- 
cab-making and prior to the Pleistocene uplifts (Fig, 43). This 
course of events, which 1 have sketched elsewhere * clearly indi¬ 
cates that the uplift of the Himalayas can certainly not be solely 
responsible, as has been supposed, for a stimulus powerful 
enough TO have promoted a progressive spectalkadon b the 
anthropoid group. Thos wc are once more confronted wnth this 
elusive and controversial scientific problem. 

The geologbal side of the probleni clearly concerns itself with 
the causes for the extinction of the Siwalik fauna. There is abun¬ 
dant evidence at hand to show that dimatc played a decisive 
part m this event. 

On geologic and j^eontologic grounds W'e can surmise a re¬ 
treat of the tropical belt from what is now the tempemre zone, 
either by general displacement or by narrowrbg. It has been 
stated that the fauna of the Eower Shvaliks resjuired a topical 
habitat and that the medium in which the fossils were preserved 
bdicates similar climatic conditions. In other words the tropical 
belt extended at that time to the Himalayan foothills (Fig. 45). 

‘“Tibet <md the Origin rjf Man," Gewr. AnnalM, Stockholm, 10jj. 

Cmcwoic cycles id Asia and thrir G«rit^ on human prthiif”™ Ptoc, 
Aju, Phil, Soc^ vol. 77, No. j, pp, 1957. ' 


Fia. 43—The geolc^ic hiscory of the Siwulib HUb in NW^Indid^ 

(Now? ihc nunimls m paruitli«is refer to the number of apecied known so far. Horixontd double lines indicate major 

nncqnfonnitie9,) 
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Similarly, in North China the Pliocene fauna, espcciaily the 
lower and middle Pliocene, consisted mainly of warmth loving 
types whose skeletal remains were entombed in forma dons 
which bear the stamp of a ^varm climate. The upper Pliocene of 
both regions, however, both as regards fauna and sedimentary 
medium, reflects more arid and colder temperatures/ We take 
this as an indication for a displacement of the tropical belt and 
certain considerations lead us to suspect that this climatic shift 
was directed southward. If such were the case, we would natu¬ 
rally c.\pect evidence for a southward migration of warmth 
loving Siwalik animals as well as a progressive southward shift¬ 
ing of chose weathering agencies which made for tropical soil 
formation. Unfortunately, in peninsular India, both fossiliferous 
upper Pliocene and early Pleistocene formations are unknown, 
but we do know of richly fossiliferous middle Pleistocene m 
central India and of Plio-Pleistocene faunas in Burma and Java. 
According to Pilgrim,^ tw'o out of three proboscideans in the 
middle Pleistocene Narbadda fauna of Central India arc derived 
from the Siwaliks and so is Htppopotmnts and Eqttas tisimdi- 
cus. The buffalo {Bubalus psheittdicus)) is another Upper Si¬ 
walik type. Pilgrim does not attempt to trace the ancestry of 
the remaining forms, but there is no reason why a few of the 
ocher genera in the Narbadda fauna may not as well be of 
Siwalik derivation. The Siwalik elements in this middle Pleisto¬ 
cene fauna are the ones which are climaticaliy specialized. All 
this is highly suggestive of a migtadonal trend from the Siwdik 
Hills southward across the Indian Peninsub. 
iMorc illuminating stOl is the age relationship of these fossilifer- 

•Sce P, Tdllurd de Ourdm. “Nans on coiitirwnnl eeolngy" (Bull, GetJ, 
XVIh p. 311, 1^317), who mipha^iscd ihe absence of tr«t 
fossd Jatente formations in bic Plioent snd PleistoeeM formatwiu af NonK 
China and ihck presence in Souib China. 

f-*- (nanwikas) in the Godivjti AUuvmm 

CK. Rrc- CcoIh Surrey md., vol. 33^ 
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ous beds in the Narbadda tq the underlying kterite. The fossil 
bones as well as the early Paleolithic tools found associated with 
them are free from any signs of lateridzarion which may mean 
that the climate in middle Pleistocene time ^v'as not tropical 
enough to form laterite. During the early Pleistocene, however, 
latericc was formed in central India, which would indicate that 
at that time the tropical belt extended at least as far north as the 
Narbadda and Godavari rivers. Now, if our contention is cor¬ 
rect, that the tropical zone became progressively narrower, it 
must follow that in southern India the middle Pleistocene should 
contam bterite. Although the age of the south Indian laterite 
has not as yet been properly feed, it is ItnowTi through our re¬ 
cent and through previous studies that the Chellcan handaxes 
entombed in the laterite gravels of Madras show distinct signs 
of lateritization formed m sim. On the west coast of Indio, near 
Bombay, 1 collected Chellcan and other early Paleolithic tools 
in fluvial gravels which had undergone a certain amount of 
lateritization. Prom these observations we conclude that in middle 
Pleistocene dmc the climatic zoning in India had generally at¬ 
tained its present arrangement. 

In order to appreciate fully these indications of migratory 
movements in India and their bearing on hutnaji prehistory, 
we must rum to Java and Burma. Von Koenigswald* has re¬ 
cently shown that the Trinil fauna with which the famous 
PithecanthrQpus remains were found associated, is composed of 
sixteen mammal genera. By comparing this list with that given 
by Pilgrim from the Narbadda fauna we find that half of the 
genera are common to both of these widely separated regions. 
Of twenty-eight genera known so far from the early and middle 
Pleistocene beds of Java, comprising the Tji Djolang, Kali 
Glagah and Djeds faunas, fixceen genera occur in Indian fortna- 

' “Ztir Sendgnphic <ks jantiu$cK«] PIciAonn," Kon. Ak. Wer. AniscerdaRi, 

Tol. j8, 
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rions of Upper Siwalik age. This means that in lace Pliocene and 
early Pleistocene rimes the fauna of Java was compsed of in¬ 
digenous and Siwalik elements. Spcial signiricance is attached 
to the apparance of Elephas ifinjudictis in the Trinil fauna^ a 
form commonly found in the middle Pleistocene of India but 
also reported from Choukourien in China. 

The Pliocene “Irrawaddy Series” of Burma also recorded mi- 
grarioos of Siwalik mamnials. According to NoecUng^ almost 
half of the fossil fauna is composed of India Siwalik forms. Quite 
3 . number of these occur in southern China.^*' In other words, if 
the Siwalik mammals followed the Southward displacement of 
the tropical belt, they must have lingered for some time in south- 
em Asia where cvcntuaily an cjtchange with faunistic elements 
from Malaya took place. The major migration route evidently 
led along the coast ranges of Burma towards the delta lowlands 
of Malaya and south China and the Hnal stage of dispersal to¬ 
ward Java was reached at the very close of Pliocene rime when 
this island had just fully emerged from the sea. On such a route 
the clunatically socialized animals w'ould have encountered 
genial habitats, and at the same rime the varying nature of the 
countries they crossed would have stimulated their evolution. 

Now, the anthropoids of the Siwalik fauna certainly w'cre in 
a process of progressive evolution when climatic changes had set 
in and migrations had become necessary. Hence, at a critical 
stage in their history, they panook m the genera] fate of dis¬ 
persal, and the shifting of climadc zones might well have pro¬ 
vided those srimularing elements which previously had been 
linked to catastrophic mountain building events, In this light the 
dispersal would appear to have depended on regional migrations 
so that the ulrimate emergence of certain proto-human r\'pcs 
may be expected in various regions of tropical southern Asia. 

•Ree. GcoL Surf. Ind, voL 18,1895. 
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In this connection it is interesting to point out the great gap 
in our records of prehistory in the Siwalik Hills which embraces 
the late Pliocene and early Pleistocene periods. No sure traces 
of anthropoids arc known from the Tatrot and Pinjor zones 
(Fig. 43)^^ and the first records of early humans appear at the 
very dose of Shvalik history, namely in the Boulder Conglom¬ 
erate zone. The artifacts found by T, T. Paterson and myself 
in 1935 in this zone are large Bakes of quartzite or of meca- 
morphic rock, sometimes slightly trimmed by a few blows at 
one end, but nev'er acquiring a definite shape of any sort. It can 
be shown chat they are derived from a simply split pebble, Typo- 
logically these atrifacts resemble somewhat the early Clacton 
industry in Europe. The gravel fans from ’W'hich they were 
collected were spread out in front of the valley oudets of the 
NA^'^-Himalayas and locally reach a thickness of over two thou¬ 
sand feet. Such heavy accumnlatioos of alternating pink or gray 
sand, silt and gravel, are difficult to explain unless the special 
factors are known which lead to their formation. One of these 
was the second ice advance in the adjoining mountains which Is 
dearly recorded in tltc foreland by faceted boulders and erratic 
blocks in the Boulder Conglomerate, The reason I correlate this 
fan formation with this particular glaciation becomes evident 
from the fact that it was only during the second ice advance 
that the valley glaciers managed to proceed as far as their valley 
outlets to the border of the Punjab plains. In this manner the 
groundmoraine filling of the glacial troughs, carved our by the 
second glaciers, merges with the Boulder Conglomerate of Upper 
Shvalik age. Now, this glaciation cannot have been the first one, 

“Coiberr (Trij^. Am- PhH- Soc^ M. S-, XXVT, pp, jp-jo) quoted Shftia ^nd 
Ratj^itbccus from die Upper Siii-nUlcs. llic iarmtr 1$ bo^d on i $^glc canine 
of doubtful location i tlw latier was found by G. E, JjtvAs in beds which he 
consjderrd eldicr of Tarrot or Dhole Pathiui age. To me the second cboice 
appeals to be more correct 
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as Dainclii'- Kad previotisly stated, because the boulder fans 
overlie unconformably a thick series of fossiliferous early Pleisto¬ 
cene beds, the so-called Tatrot and Pinjor zones of the Upper 
Siwaliks. 

These zones whose early Pleistocene age is irrevocably estab¬ 
lished by the Tanoi-Pinjor fauna, attain a thickness of almost 
three thousand feet, and therefore represent a considerable time 
period of the Pleistocene. In fact, they make it possible to prove 
that the second major glaciation is of early Middle Pleistocene 
age. The third and fourth glacial advances in the Kashmir- 
Himalayas, on the other hand, arc progressively weaker than the 
second glaciation, their terminal moraines lying over twenty 
miles away from the boulder fans, Hence it is evident that Early 
Man entered this region at the dosing stage of the second glacia¬ 
tion, for the flakes were found only in stratigraphic associarion, 
either with boulder fans (as at Jammu, and near Poonch) or with 
coarse ounvash gravels of late Siwalik age. Their geologic posi¬ 
tion and rheir typologic aspect is such as to cxdude any other 
interpretation. Of special interest to geologist and archeologist 
alike, is the crustd deformation which these fans suffered 
through continued Himalayan mountain uplifts. At one place 
the Boulder Conglomerate is tilted to 80° along a thrust-fault at 
the northeasrem border of the plains; in other regions It is 
gently arched or warped, Tltis early race tlvat had manufactured 
the crude tools had indeed entered unstable ground, made 
doubly dynamic by the superimposing of glacial cycles upon a 
steadily rising belt of foothills. 

A long intcr>'al follow'cd the deformation of the great Upper 
Siwalik fans, The surface relief of the foothills and plains under- 
W'ent dissection which is especially marked in those regions 
where the Siwalik formations had previously been planed. The 

‘'Studi sul gfacialc:,'* in ttclaxltmi Seknt. dcUa Sped. De Ftlippi, Ser. [I, voL 
nt, Bdlogtu, ipii. 
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boulder fans and gravel trains which had buried riiis older, litde 
dissected relief, were now trenched by die rivers that flowed 
out of the mountain front and thus was formed the first terrace 
in the plains region (Fig, 45). Relatively few remnants of this 
highest terrace came under ofascrx'arion hut in the Soan valley 
their position is clear in relation to the Boulder Conglomerate 
and younger loess-like formations. On such a high terrace were 
found at Chauntra some hundred rolled tools mainly coups- 



Fic. Gcncrol^d cross secdon through right slope of Soan vallev aljove 
Oiauntra, Punjab. <PS,=Po^^Sfar Silt. B.C.=Boulder Coiurlometate. P.^Pinior 
Zone.) ® ‘ 


de-poing, also choppers and flakes of Chellcan and Acheulean 
type. The handaxes were lying a few feet distant from an old 
terrace gravel from which apparently they had been washed out 
and been redeposited in a younger gravel underlying the locssic 
Potwar silt. These finds for the first tune in Asia disclosed early 
Paleolithic handaxe industries in association with datable Ice 
Age gravels. Their stratigraphic posirion immediate between the 
locssic formarion of the third glaciation and the Boulder Con¬ 
glomerate, makes it possible to date the Chelleo-Acheulcan in 
the cis-Ffimaiayan regions as early second Intcrglaoal. From 
where did these ancient hunters of the plains come? 

To this we can only reply that the Chellean to late Achculcan 
handaxes of Chauntra typologically resemble the early handsxc 
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technique of Madras in southern India. The Madrasian fades of 
the Chellcan thus dearly extended all acros peninsular India to 
the Himalayan Hills. In this distribudon we recognize a great 
expansion of the earliest Stone Age cultures. Considering the 
wealth of Chellcan and Acheulean tools found in southern India 
as compared to their scarcity in NW-India it seems as if these 
Old Stone peoples came from the south to expand from the trop¬ 
ical belt to the mountain barrier from which the gkcieis had 
retreated. This migratory expansion is substantiated by finds of 
Chellcan and Acheulean tools in the middle Pleistocene of the 
Narbadda valley in Central India wliich lies on the route to the 
northern plains. Id ere a middle Pleistocene fauna idth Elephas 
nofnidtem and Hippopotojints nmmdicu^^ appears in direct as- 
soebtion with Chelleo-Acheulean cook, thus corroborating the 
dating based in the Ponjah on Ice Age stratigraphy. The re¬ 
gional extension of the Narbadda fauna to the northern plains 
(especially in the Ganges and Jumna valleys) makes it very 
probable chat these hunters spread their cultures to N\V-India 
while engaged in the pursuit of game. 

This race also may have brought to the north a specbl tradi¬ 
tion of stone tool manufacture to \vhich I have given the name 
Soan culture, because it wa$ first abundantly encountered along 
the Soan river in northwest India. This is a series of successive 
industries in whose manufacture Levaliois and .Cbcton tech¬ 
niques were employed as also a primitive pebble tool technique. 
The flakes were struck from prepared cores of quartzice or trap 
rock, and then shaped to make scrapers, bbdes, knives, most of 
which show steep-angled working edges, made by strong step 
flaking. Very characteristic tools are the pebble chopper or 
handaxe and the utilized core. The latter is indistinguishable 
from ordinary' Gacton and Levaliois cores and is recognized as 

“ de Ttrra smd Teilhard dc Chardin, ^"ObservaciOfis oo die Upper 
Siwalik fonnadon and laccr Picistoctrte deposits in Indta.^ Proc- Aia. PhiL Soc., 
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3 tool only by ibe marks of utilization. The handaxe shows tn 
the earlier stages a scalloped edge due to alternate Baking on 
cither side and in the more advanced types a pseudo-Bake core 
or else a disc. Mr. Paterson, my expedition associate, has been 
able to distinguish in this Soan culture different stages of which 
the latest is charactcmcd by steep-ended drapers and long thin 
flake scars, reminisceni of upper Paleolithic technique. This 
would mean that the Soan culture had a very long stratigraphic 
range and geologic observations lend certain support to this 
contention. 

The early Soan tools appear either on the highest terraces of 
the rivers or in the basal gravel of the Potwar loessic silt. Their 
age therefore is late second interglacial to third glacial. The later 
Soan tools w'hich show a more developed Levallols technique 
were found embedded above the basal gravel in the lower silt 
layers in form of regular worksiiops. Hence their manufacture 
is later, yet still of third glacial age. The latest Soan tools with 
steep-ended, keeled push-plane scrapers were found over an out¬ 
crop of Pliocene conglomerate and in a gravel underlying re- 
deposited Potwar clay which was probably formed duKng the 
fourth gladal period (Fig. 43). In this d^tiibution it is note¬ 
worthy that no Che] lean or Acheulean tools appear in deposits 
later than Potwar gravel, while Soan workshops of later Soan 
industries arc numerous at the base of the overlying locssic sde. 
This also would indicate that the industries with Soan tradition 
survived long after the Chelleo-Acheulean cultures had become 
extinct. 

^^''orkshofs as well as rewashed artifacts occur almost cs- 
clusivcly along drainage channels, a mode of distribudon sug¬ 
gestive of temporary open camps occupied by nomadic hunters. 


THE ANTIQUITY OF AIAN IN THE PACIFIC 
AND THE QUESTION OF TRANS-PACIFIC 
MIGRATIONS 

BY 

DAN[EL SUTHERLAND DAVIDSON 
Assistant Professor of Anthropology, University of Pennsylvania 


Xme islands of the Pacific east of southeastern Asia constitute 
a region of many strange contrasts in flora, fauna and physio- 
graphical conditions. In no instance, however, are the antitheses 
more marked than in respect to the antiquity of man, for Java 
has given us the oldest known precursois of the human famdy, 
whereas PotjTiesia is the most recently occupied extensive area 
of the world. 

For the great period of rime between these two extremes our 
knowledge is woefully meager. Not only is the entire area poorly 
known archaeological ly but the btde work done has not yet 
added much to the conclusions su^ested by indirect evidence 
and theoretical considerations. The dense tropical vegetation 
makes the finding of sices exceedingly difficult, the humid con¬ 
ditions arc not conducive to the preservation of perishable 
artifacts or of skeletal remains, the abundant precipitation washes 
away associated hearth and debris remains to leave the few 
heavy or non-perishable artifacts w'ithout a datable context, and 
the lack of glaciation and the more or less simiiarity in biota 
throughout the ages enhance the difficulties of dating those re¬ 
mains which may come to light. 

Yet, in spite of these discouraging conditions, certain aspects 
of the prehistory of the Pacific seem fairly clear, at least in out- 
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line form. Many peoples have moved out of southeastern Asia 
and they must have passed along or through the East Indies 
before coming to New Guinea, and along or through New 
Guinea before reaching the lands beyond. Thus under the 
proper conditions we should espect to find their physical and 
cultural remains stradEed in those regions through which two 
or more have passed. For the East Indies there can be no doubt 
that the Malays are of reladvety recent arrivaL They are found 
along the coasts of the more important islands whereas Indone¬ 
sians occupy the inland and upland regions except for the few 
groups of Negritoes who now appear in only the very mountain 
fastnesses m the Philippines and die Malay Peninsula. In New 
Guinea similar Negritoes inhabit the mountain districts and arc 
surrounded by Papuans who in turn have relinquished the north¬ 
ern, eastern and southeastern coasts to the Melanesians. 

Thus we arc led to the belief that the Negritoes once in¬ 
habited much more extensive areas in both the East Indi^ and 
New Guinea and that the ancestors of the Negroid Papuans and 
Melanesians passed through the East Indies at some time prior 
to the invasion of the preponderantly Mongoloid Indonesians 
and Aialays in spite of the present lack of direct proof of such 
an occupadon. We may suppose, therefore, that Negritoes, 
Papuans, Melanes ian . *! , Indonesians and Malays came to the East 
Indies in the order named. Since the Mala^ seem to have been 
well established in the East Indies long before the beginning of 
the Christian Era it seems not unreasonable to believe that a 
minimum of three nullenla may have elapsed since the Mon¬ 
goloid peoples assumed more or less complete control of the 
region by exterminating by war or by assimiladon the earlier 
Negroid occupants. By inference their first arrival in the region 
must be considerably earlier.’ 

Htaie-Oddeni, R., **Urh®iiii4c tind frOhesre Wandcrungiec der Austro 
Dcsien, Anchnpos, 17, (1931), 600, ccKiseiraqvcJy scQ l.joo B.C, 
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Snll earlier peoples must be fitted into die chronology. The 
geographical locations of the Australians and Tasotankos indi¬ 
cate that they preceded the Negritoes, Papuans and Melanesians. 
That Australoids, possibly the direct ancestors of the Aus¬ 
tralians, passed through Java is demonstnted by the Wad)ak 
remains which unfortunately cannot be accurately dated al¬ 
though there are reasons for believing them late Pleistocene or 
early Recent. Such an antiquity would fit very well with evi¬ 
dence from Australia where there have been many daims of 
finds of remains of dingo, brought by the Australians, with ex¬ 
tinct Pleistocene fauna.® However, the period In which these 
extmet animals ceased to exist has not been accurately deter¬ 
mined, hence this evidence at present is of little help in our 
problem. Of the human skeletal remains in Australia none is of 
established Pleistocene antiquity although suspicions of such age 
have been advanced in respect to the Talgai skull- For the Tas¬ 
manians the available cultural data are fragmentary and unsatis¬ 
factory but suggestive of Pleistocene antiqui^. 

Theoretical cultural considerations also permit os to infer 3 
late Pleistocene or early Recent migration of Australians, The 
lack of the bow and arrow, ceramic industry, horticulture and 
domesticated animals suggests that they departed from south¬ 
eastern Asia before these important cultural traits tvere present, 
presumably at the latest early in the Recent period. The pol¬ 
ished stone axe, the spearthrower and more recently the har¬ 
poon seem to have diffused to the Australians, hence we may 
suppose that these traits also were lacking in southeastern Asia 
at the time of die Australian exodus. On the other hand the pos¬ 
session of the dingo may indicate that the Australians did nor 
leave Asia much before the end of the Pleistocene. 

Tasmaiuan culture contains virtually nothing which we can 

“For bibHiomph^ see DividsaD, D. S,, RtUdan of Tismanka and 

Austin CiJrares,’’ Pub, PhOHdcIpbia AilthrOp Soc*^ U 
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expect to trace archaeologicaity other dian simple stone artifacts;, 
although the peculiarities of these may be found to be local to 
Tasmania. However, since Tasmanian culture as known ethno- 
Ic^cally seems to be basic to Australian culture we liavc grounds 
for the belief that the minimum antiquity of their m^acion 
from Asia must be the maximum limit of the time of Australian 
migration. 

Thus our direct and indirect data suggest that Australoid peo¬ 
ples moved out of Asia in relatively early times, that Negroids 
migrated in the early or middle Recent period, and that Mon¬ 
goloid peoples followed them a few mlllenia ago. This conclusion 
is enlightening if we cake into consideration the areas occupied 
for, in addition to the East Indies and the islands to the north, all 
of which ate within easy reach of Asia, the Mongoloid peoples 
also colonized Micronesia and Polynesia, regions which could 
be reached only in ocean-going watercraft capable of extended 
sea journeys; whereas the Negroid and Australoid peoples con¬ 
fined their colonization to a chain of islands few of which are 
separated by straits more than fifty miles in ^vidth at present sen 
levei^ with rhe added exceptions of certain groups of islands in 
eastern Melanesia, such as Fiji, Santa Cruz and New Caledonia. 

The confinement of the Australoid and Negroid peoples to 
areas withm short distance of one another suggests that at the 
times of their respective migrations they were not equipped 
with craft capable of extended journeys on the open sea. Other¬ 
wise we should expect them to have senled eastern islands not 
kno^vn to have been visited until the Polynesian period. 

All available facts indJeate that the Australians or the Tas¬ 
manians were never equipped with seagoing craft at any rime.* 
For Melanesia and the East Indies the chronology of watercraft 
has not yet been sarisfacrorily determined, but if we may judge 

* Ddvidson, D. '^Chrorology of Avstnlian W'aiefcraft," J. PolyDesua Soc., 
44 - <1935)* 
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by certain siitiilarities in type from the E^t Indies to Polynesia 
many forms of Melanesian watercraft are relatively recent ac¬ 
quisitions, either introduced by the migrating Polynesians or 
diffused from the west shonly before or possibly subsequent to 
the Polynesian migration. Thus, although direct evidence is lack¬ 
ing, it seems permissible to suspect tlvat one reason why the 
Melanesians nei'er penetrated farther east may have been the 
lack of suitable watercraft during the early period of their 
expansion. 

We have no evidence as yet to demonstrate that the antiquity 
of occupation of the more distant islands of iMelancsia, such as 
the Santa Crua, New Hebrides, Loyalty and Fiji groups and 
New Caledonia, ts other than relatively recent. The few data at 
our disposal indicate that the artifacts in the oldest archaeological 
deposits are the same as the typically "Neolithic” specimens in 
use today.* Indeed in New Caledonia, the farthest outpost of 
Melanesia, pottery is found in what seem to be the oldest deposits 
and by cross-reference to other aicas it should be possible even¬ 
tually to establish a maximum antiquity for these remains, Since 
[he distant islands could hardly liave been reached in very simple 
craft, although it is conceivable tliat they could have been dis¬ 
covered by accident in craft ordinarily not employed for long 
ocean journey's, it may be that they were settled not much before 
the period of Polynesian expansion. 

Another reason for the suspicion that the early Melanesians 
and their prcdectssots did not possess sea-going craft is furnished 
by the little we know of the history of watercraft in general. 
The available evidence from Egj'pt and India indicates that 
ocean navigation was not prominent until sometime during the 

‘ Speher, F., “Erhnographisctie Mawmllen aus dm Meuen Hebrides tmd den 
Banks-bscln," Beriin. 1919; Satasm, F., '“Ethiid«jie dcr Neu-Oaedonicr upd 
LoyilEy.lasulincr.'’ MrinScK. 1919, Ivins, W. G., "Films in the Souch-caA Solo- 
man Islands," J.R.AJ,, 6t, tipii); Fuftf-Haiiiiendorf, a vdg. Urge- 

(chkrhce Auscralicm,” Anchropws^ 
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fii^t millemuin B.C,, although lengthy coastwise journeys and 
excursions to nearby islands apparently had been common at 
least in Egypt in earlier times.® The Chinese arc not known to 
have done mnch more than follow the coast until about the be¬ 
ginning of the Christian Era.® Thus in view of the general in¬ 
feriority of Melanesian culture it would seem that we have no 
right TO assume that their watercraft and art of navigation were 
superior at any given time to the attainments of the peoples of 
all the high civilizations of the ancient tvorldt especially since 
the modem Melanesians are not great navigatom notj with the 
exception of die historic Fijians, great boat builders. In addition, 
as already remarked, there seems to be some historical continuity 
between some historic Melanesian craft and those of the East 
Indies and the available evidence does not suggest chat these 
traits have great antiquity. 

The Polynesians (and Microncsians), the most recent ini-aders 
of the Pacific, are the only peoples known to have reached any 
of the islands east of Fiji. Geneological traditions and other evi¬ 
dence indicate that they invaded Polynesia about 400 A.D., and 
it thus seems permissible to believe that their expansion was 
centered in the East bidies during the first few centuries of the 
Christian Era, the very period when the an of narigadon on the 
open sea seems to have been attaining prominence in the Eiast 
Indies and China. 

Ic is imporcant to note that Polynesian traditions lack any 
mention of predecessors or of the subsequent arrival of strangers 
in islands they colonized nor has extensive archaeological search 
revealed any evidence of the presence of other peoples prior to 
or following the period of Polyneslin expansion. 

rhe manner of Polynesian migration seems to have been quite 


* Sk Fordfi. D., "Ancienc MaHnefS,’' Lotidoin, i9}7. 

* See DqfxiyUy, j. A., "Early Chljie$c Ships and Trade." China J. of A. aiid S, 
3 * riaSfJs Bishop, CAV., "The Rise of Civilizaiioo in Oiiiu," C^cog. Rev., ra, 
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different from that of the earlier peoples who migrated to tlie 
East Indies and Ne\v Guinea. Finding the latter regions fully 
occupied the Polynesians apparently did not make serious effort 
to dispel the inhabitants, but moved onward to have the good 
fortune to discover uninhabited regions, leaving only here and 
there small colonies or other evidences of their passage through 
the region. But it was only through possession of ocean-going 
\vatercraft and their ability as navigators that they could mi¬ 
grate along, through and around a well settled area. 

There is no evidence to indicate that earlier invaders of the 
East Indies and New Guinea migrated in such fashion, although 
we may suppose that the occupants of invaded regions resisted 
encroachment with equal determination at all times. The distri¬ 
butions of the various peoples thus seem to indicate that the 
Malays, Indonesians, Melanesians, Papuans, Negritoes, and Aus¬ 
tralians migrated at the expense of their immediate predeccssois 
only 10 relinquish ultimately their oldest possessions to those 
who followed them- If we interpret the distribudons correctly, 
all of these movements seems to have been those of direct mass 
assault on contiguous territories, figurarivcly speaking. Sucli 
expansions in being continued to contiguous areas reflect a ter- 
restial and coastw'ise movement rather than an offshore maritime 
migration. 

Of these several migrations the lace northward movement of 
the Malays and the apparently relatively recent eastward ex- 
tention of the Melanesians seem to be the only ones which re¬ 
quired ocean journeys of over one hundred miles. These jour¬ 
neys, xve have many reasons to believe, may have taken place 
not long before the period of Polynesian migration. Indeed some 
of them may have been contemporary with the Polynesbn 
expansion. 

On the basis of these considerations support for theories of 
pre-Polynesian migrations across the PadHc is not forthcoming. 
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It seems not unlikely thac cliims for ^uch voyages would not 
have been made were it not for the lieEef that cemin appear¬ 
ances in American cultures could be explained only as dcriva^ 
dons from ihe Old World via the Pacific. But advocates of such 
historical relationship have attempted to bolster their case in 
respect to the few traits for which a suspicion of unitarj^ origin 
seems justified by placing in the same category numerous other 
traits which either show only the most distant resemblances or 
are cloaked under general or ambignous terms.^ Furthermore to 
bring all these traits to America it is necessary to suppose that 
Melanesians, .Malays, Asiadcs and other peoples each succeeded 
in reaching the New World not merely once^ but repeatedly and 
at various points along eight thousand miles of American coasts* 
The supposition of such a mighty traffic seems most fantastic* 
For the few traits in America concerning w hich suspicions of 
Old W orld derivation seem reasonable advocates of trans^Pacific 
influences cither have ignored the j>ossibilitics of other explana- 
rions of have dismissed them without adequate causCp Some traits 
may represent independent American developincnta, some may 
have diffused from Asia to America overland via Bering Strait 
on the one hand and to Malaysia and Melanesia on the other, 
some may have been brought to the New World via the long 
Coastwise route. These pssiblliries should be more thoroughly 
explored before conclusive opinions arc offered, but first of all 
wc need a stricter basis of definition for those traits for which 
claims of non-American origin have been advanced. However, 
since mosr tnuts in the trans-Pacific controversy are of such a 
nebulous character that their antiquity in any area can never be 
settled it cannot be doubted that satisfactory conclusions as to 
their origins never will be reached. 

^ Fqr e?campk, focemBm, matriUneil (srganizatiofi, bodv dccQrmdnft+ 

flg-nciucujT^ ponenv of irLcgaHthie VonstruciitiEi* 

niuminificatiQn. etc. Tlicsc train 915 dwy stand cm be valued at zero for com- 
piamtivc purposes. 


DOMESTICATED PLANTS IN RELATION TO THE 
DIFFUSION OF CULTURE 


BY 

E, D, .MERRILL 

AdvihiistTettot of Botanical CoUections, Harvard Univarsity ^ jmd 
Ditectttr of the Arnold Arboretum 


HEX the Europciins came in contact with the primitive and 
advanced civilizations in North and South America at the close 
of the fifteenth centmy it was perhaps but natural that they 
should attempt to explain what they found here in the form of 
advanced cultures on the basis of man’s achievements in the Old 
World. Not far removed from the scholasticism of the Middle 
Ages, naturally the writings of classical authors were invoiced to 
find support for the idea of trans-Atlanric contacts at a much 
earlier date chan 1492. Many apparently thought that the high 
civilizations found in Mexico, Yucatan, Central America, Bolivia 
and Peru could only be e.xplaincd on the assumption of ancient 
contacts between the peoples of the Old and the New World. 

Those who turned to the classify found their explanation in 
Plato’s account of Atlands, Ac beginning of the Atlantis cult 
that will not down and the precursor of the extreme wing 
among the modem diffustonists who predicate a angle source of 
origin and a universal dissemination of culture. 

Yet before the close of the se%'cnrecnth oenturj' serious doubts 
arose regarding the authenticity of the Adantis account and any 
possible bearing that the Atlantis theory miglii have had on the 
development of culture in the New World. In 1670 Ogilby^ 

’Ogilby, f. "America: being an accurate *tescripdon of the New World," 
(■•dj, Ulus., itjof, anollier edition, 1S7J. 
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voiced rhese objections and his logical conclusions are thor¬ 
oughly in accord with the ideas of modem conservative 
ethnologists, but utterly opposed to the views of the extreme 
diifusiouists. 

But the Atlantis explanation of the similarities and assumed 
similarities between the Eurasian and xAmerican cultures was 
nor the only one, for before 1670 the peoples of ancient Greece, 
Italy, Carthage, Phoenicia, Palestine, Wales, and China had been 
invoked to expbin this enigma, and by that time or somewhat 
later the Irish, Egyptians, Japanese and others were involved. 
The idea persisted, and still persists, that somehow, sometime, 
there must have been contacts of advanced peoples across the 
Atlantic or the Pacific Oceans, or both, long antedating the 
voyage of Columbus. 

Ogilby proceeds to discuss the various explanations that had 
been offered, other than the Atlantis theory' that he had disposed 
of, and even on the comparatively little data that U'crc then 
available concluded that these ancient contact theories were all 
untenable on the basis of philology, customs, and other factors. 
His final conclusion was the generally accepted modem concept 
that man reached America over a northern route from north¬ 
eastern Asia. 

As noted above, the Atlantis cult was the precursor of the 
extreme diifusionisc group among modem anthropologists. 
Briefly, as expounded by what may be called the Manchesterian 
school of this group under the leadership of Smith* and Perry,* 

‘ Smith, G, E. "The erigiii of pncOilmtibian cxviliurion m Ameriw." Science, 
n344: 1916: 45: ^1-94$, 19J7 (with nutiicfous references to ether 

papenr ch«fl>' thosejof his own and his assodites). 'HcTnin histofy." i-3cviii. 
■-47^' inpHcnce of stieienc Egyptian civilization in the east 

and in America: The making of mao. }9j’4io, 19}!. 

•Perry. W. J. "The chUdrert of the sun, a study In the early history of eiri- 
iizatfon, i-av, 1-551, id maps, 1915, 
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all culture, including agriculture, originated in Egypt, and from 
this center, commencing in the ninth or eighth centniy B.C., 
this culture complex was diffused by migrations of colcurc- 
bearing peoples in all directions, after several hundred years ulti¬ 
mately reaching the pacific coast of the Americas and leavening 
the aboriginal population of North and South America with the 
ferment of ancient civilizations of the Old World, 

The biologist can only look on these curious contributions to 
the science of ethnology as highly imaginative and sometimes 
entertaining fiction. The hypothetical highly cultured peoples 
of a hypothetical ancient Atlantis or an andent Mu, the ancient 
“hcliolithic” peoples of ancient Egypt, or the “children of the 
sun*’ of Perry, or even the ancient Druidical peoples of Cooper 
who centered about Salisbury Plain all fall in one category. 
These imaginary peoples as expanding and civilizing groups who 
extended their influence literally “to the ends of the earth” to 
the biologist are merely figments of the imagination. 

The extreme diffusionists, having keen minds for similariries, 
see resemblances between Eurasian and American culttues 
rather than differences, and explain the resemblances or fancied 
resemblances, such as the famous elephant crunks,* on the basis 
of ancient contacts, overlooking or undcistressingthe differences. 

G. Elliott Smith’s® categorical statement “It does not seem to 
occur to most modem ethnologists that the whole teaching of 
history is fatal to the idea of invcnriotis being made inde¬ 
pendently” in support of his claims that all American higher 
cultures were derived from Egypt via India, Malaysia, and Poly¬ 
nesia, is merely begging the question. The biological evidence is 
absolutely and wholly in favor of an independent development 

• S^ith, G. E. ^'Elephants and ethiuil<^ists.” i-viil, j-t jj, f. i-ja, 19:4. 

•Smiili, Q E. 'Tlic oc%in rlie prfr-CDlumbLm clviliudDii of Aircfica,^ 
Science^ ns., 190-195, i9ifi. 
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of agricuicurc in America, and if such a complete an as this, in¬ 
volving the domestication of plants and animals, selection, breed¬ 
ing, the use of fertilizers, the construction of terraces, and the 
application of irrigation could thus be Independently developed 
in America, there is every reason to believe that the higher cul¬ 
tures based on this agriculture could also be so developed, 

1 have several times tjuoted de Candolle's*’ logical conclusions 
of 1883 as e^tpressed in the closing paragraph of his classical 
“Origin of cultivated plants”: “Dans rhistolre des vegetaux cul- 
tives je n’ai apergu aucun indice dc communications entre les 
pen pies de I'andent er du nouveau monde a vane la decouri'erre 
de I’Amerique par Colomb." The trained biologist at once recog¬ 
nizes the implications of this ample siaremcnc. It was so manifest 
that dc Candolle did not conrider it desirable or nec^sary to 
amplify it further, for in these few words he effectively 
answered the disciples of Atlantis, Mu, and the extreme dif- 
fusioniscs. 

When w^e consider the beginnings of agricuicurc, and agricul¬ 
ture must have been a thoroughly established arc very many 
centuries before advanced cultures based upon it were possible, 
we find that it originated in certain favored regions remote from 
each other, and in each center based on certain definite and dis¬ 
tinct plants, or on plants and aniinals, actually occurring as feral 
species either in or in close proximity to the regions wherein the 
art iaelf originated. All basic cultivated food plants and all do¬ 
mesticated animals u-ere derived from feral forms, and all of 
them were originally of relatively restricted distribution as wild 
species. 

The centers of origin of both agriculture and culture were 

'Candolle, A. de. “OngJne des plances ftdm'ws." i-vUi. 1-37^ jfiflj; “Der 
Ui^ning der Culcurpflaiwcn.” i-x, 1.590, 1%^-, "Orain of eulrivitcd plsnti" 
i-vui. 1S85. 
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peculiarly restricted. Considering the world as a whole, these 
areas Avere the highlands of Mexico, Bolivia, and Peru in North 
and South America, parts of Asia Minor (a very important 
center), parts of Central Asia, limited areas in northern India, 
central and southern China, and perhaps Abyssinia. It is from 
these peculiarly restricted areas that all of our basic cultivated 
food plants and domesticated animals came, and it is in these 
same restricted areas that early advanced dviliEacions were 
developed. 

But was there any such thing as an unlimited diffusion of this 
agriculture? The definite answer is no. Within the limits of 
North and South America, and within the limits of Eurasia in¬ 
cluding Africa, many cultivated plants and some domesticared 
animals w'cre very M^idely distributed at an early time, in fact 
many of them attained an almost universal distribution, wnthin 
one hemisphere or the other, before the datm of recorded his¬ 
tory. This was diffusion, but a diffusion limited by the bounda¬ 
ries of the one hemisphere or the other. It was the expanding 
and colonizing European nadons that gave the Lmpetuis to uni¬ 
versal dissemination of cultivated plants and domesticated ani¬ 
mals, previous to that rime there being absolute geographic limits 
CO such distribution. 

Both in America and in Eurasia, when the biologist surveys 
the scene, he is impressed with the fact that everywhere agricul¬ 
ture extended far from its limited places of origin long in ad¬ 
vance of the higher cultures, originating b favored localities 
that were based upon it. The basic food plants and certain do¬ 
mesticated animals and the art of carmg for them, were trans¬ 
mitted by diffusion from one people to another until agriculture 
affected the lives of large groups of less advanced peoples thou¬ 
sands of years before these same people were b any considerable 


Early 


28^ 

degree ailcctcd by what we call culture, Evcr)^where tlie spread 
of culture failed to keep pace with the spread of agriculture. 

If there was such a phenomenon as the universal diffusion of 
advanced cultures, then long antedating such diffusion there 
would have been a genetul dissemination of the plants and ani¬ 
mals basic to agriculture. We have seen that the limjts of distri¬ 
bution of cuUivared plants and domesticated animals w^cre the 
boundaries of the eastern and the ’western hemispheres; we may 
logically conclude that these same geographic hmit^ were effec¬ 
tive barriers to the disseminarion of cultures based on agriculture. 

Because of the striking demarcation of American as compared 
to Eurasian agriculture, not in methods, for the methods ’^vere 
the same—field and terrace culture^ irrigation, adaptation of 
plants to varj^ing eonditloiis, the use of fertilizers, seiection^ and 
plant breeding—but in the domi^caced plants and animals them- 
selvesj ’U'hichj without exception, were native American species, 
the only logical conclusion that the biologist can draw is that 
agriculture in America was developed independently and was 
not influenced in the slightest by any agricultural development 
in the Old World* As agriculture in America was autochthonous, 
W'e may assume that so also ’were the culture based upon it. 
There is no evidence of any contacts across either the Pacific or 
the Atlantic, disciples of Atlantis, of Mu, closet anthropologists, 
near anthropologists, popular w^riters^ the extreme diffusionists, 
and other sensational wTiters to the contrary notsvithstanding, 
that in any manner affected the development of agriculture or 
of culture in America until after the advent of the Europeans in 
the last decade of the fifteenth century. 

Let us assume that by chance advanced peoples of Eurasb did 
reach America long in advance of Columhus. Unless they found 
here 3 disnnctly developed agriculture it w'ould have been ut¬ 
terly impossible for them to exist as civilized bcuigs and thus 
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aKccc in any way the advancement of culture in America, for 
they brought no Food plants with them. With all the agricul- 
rural knowledge of their own particular culture area at their 
command they simply could not locate, and develop as culti¬ 
vated species, the few potential food producing ones among the 
tens of thousands of native American plants that they might 
observe. An extensive and intenavc empirical knowledge of 
wild plants and their economic uses acquired through many gen¬ 
erations of close contact with diem would be an absolute pre¬ 
requisite to the selection of any species for domcsticarion under 
existing conditions of several thousand years ago. The number of 
native species used for food by the American Indians north of 
Mexico is graphically indicated by Yanovski’s^ recent list of over 
eleven hundred in four hundred and focty-four genera and one 
hundred and twenty families of plants, but very few of which 
were ever cultivateti 

Let us again quote G. Fili ntt Smith^ w'ho, in appealing to 
ethnologists to accept his extreme views on Egypt as the one and 
only source of origin of pre-Columbian American culture states: 
“All that I aim at achieving at present is to pereuade ethnologists 
to do what is constantly being done in every true science, 
namely, impartially to examine the foundations upon which its 
theory rests. If they will consent to do this I have no doubt as 
to the outcome.” 

I commend to all cthnologisre, including the conservative 
group as well as the extreme diffusionists, the critical considera¬ 
tion of this intriguing problem of man in his relationship to culti¬ 
vated plants and domesticated animals, with pardcukr reference 
to their places of origin, and when, by whom, and how they 
W'cre disseminated. What he has done with them under domes- 

’Yanwsti, E. "F«od plmis of the North Atncrieiia Indians." U. S. Dept, 
An. Misccl. Publ., ryjt i-Ej, I9]S. 

’Smith. G, E, "The origin of pfe.ColuiiibMn ctvilizausm in America." Science, 
iiA, fj: i4S, 1917, 
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dcadon has a distinct bearing on problems appertaining to dif¬ 
fusion of culture. WTienever possible to do so i also recommend 
that preconceived theories be subjected to the acid test of bio¬ 
logical facts that the author of the passage quoted above mani¬ 
festly failed to do. 


ON AUSTRALOPITHECUS AND ITS AFFINITIES 


BY 

R. BROOiM 

Keeper of Vertebrate Paleontohgy and Anthropology 
Transvaal Mnseimt, So. Africa 


Is 1914 an interesting Primate fossil skull was discovered in a 
limestone cave at Taungs in Bcchuanalaiid. This was brought to 
Professor R. A. Dart of the Witwatersrand Univeraty, Jo¬ 
hannesburg, who at once recognized chat it belonged to an in¬ 
teresting new tj'pc of anthropoid. ith great skill and care he 
removed all the matrix from the face and teeth, and he found 
that the face was preserved in almost perfect condition; and the 
greater part of the brain case w-as also found to be in a satisfac¬ 
tory state. 

Dart briefly described the find under the name Austrslo- 
plthecus africanus in “Nature” and he considered it to represent 
a new type of anthropoid which in a number of respects came 
closer to man than to the chimpanzee or gorilla, and he sug¬ 
gested that it was probably near to the ape from which man had 
been descended. Scientists in England were at first inclined to 
think that Dart claimed too much for his ape and that it wtis 
probably only a variety of chimpanzee. 

A few weeks after Dart’s description had appeared I ex¬ 
amined the type, and in the main confirmed Dart’s conclusions. 
I also made a drawing representing the probable appearance of 
a median section. This I sent to Professor W. J. Sollas of Ox¬ 
ford, and he wrote a short paper on it, also in the main support- 
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ing Dart’s opinion. UnfoirunaKly the skull is that of a young 
animal with the milk teeth functional and the first upper and 
JoM'er molars just coming into use, and thus probably an animal 
of five years of age; and many held that some at least of the 
humandike characters are due to the infantile condition, and 
that an adult would prove to be much more chimpanzee-like and 
less like man. 
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A little later Dart removed the lower jaw and fully showed 
the crow-ns of both the upper and lower teeth. It then became 
at once manifest that in structure tlve milk molars closely re¬ 
semble those of man and differ very greatly from those of any 
of the living anthropoids. In 1928 ,1 wrote a short paper on this 
milk dentition, and argued that there must be some close affinity 
benveen this fossil ape and man, and that it could not be nearly 
alhed to the chimpanzee. Gregory of New York also wrote a 
paper pointing out that in nearly every character in the denti¬ 
tion AiiStraJopitbffctii comes much nearer to man than to the 
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livinff anihropoids, and AdbfF of Konigsbctg has gone so far as 
to afiinii that it Is practically huimn. 

Still there remained a doubt in the minds of man}% and it 
seemed to be advisable, if possible, to secure an adult skull. 

In August 1934 I was appointed to a post in the Transvaal 
Museum. For about two years I was mainly engaged in col¬ 
lecting and describing fossil reptiles, but about the middle of 
1936 1 thought it would be well to start on the study of the 
limestone caves of the Transvaal to sec if I might find either 
traces of primitive man or a new specimen of Australopithecus^ 
and In any case I was pretty sure to find some new fossil mam¬ 
mals. iMr, G. Von Son of the Transvaal Museum told me that 
he had seen in a cave at Gladysvalc about sixteen miles north of 
Krugersdorp a jaw that looked like that of man. He had left it 
in the cave wall hoping to dig it out later, and when he returned 
he found someone had destroyed it. With Mr. Von Son 1 visited 
Gladysvale, and found among some pieces of the bone breccia 
remains of the horse Equr^ capeusis^ the fossil pig hfotocho^us 
meadotvsi, and a new species of Froc^tit but 1 could find no 
trace of man or anthropoid apes. 

Mr. Herbert Lang and Dr, A. Roberts told me of another 
cave at Schurveberg fourteen miles west of Pretoria where there 
was a good deal of bone breccia lying about near the old lime 
workings. Here 1 found much breeda with the jaws and bones 
of small mammab doubtless brought into a cave by owk. These 
on exambiarion proved to belong mostly to extinct species of 
Cryptomys^ Mystromys, and of a new subgenus allied to 
Ottmiys, With these rodents there was a new species of ele¬ 
phant shrew which had to be placed in a new genus Elephan-^ 
toTuys^ and a number O'f specimens of a small shrew tvhich b 
probably identical with the Uvii^ Myoscrex tenuis. There were 
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also the remains of a moderately' large cat which 1 have called 
Felts 'tahitei and parts of a giant baboon which has to be placed 
in a new genus Dhiophbeetts^ 

At the beginning of August <936 two of Professor Dart’s 
students—Mr. H- Ic Riche and Mr. G. Schepers—canic over 
from Johannesburg to see me. They told me that in a cave at 
Sterkfontcin six miles from Krugersdorp some skulls of a small 
fossil baboon had been found, and that they had been at this 
cave and had also been fortunate in Ending some brain casts of 
this little ape. I immediately arranged to go over to Krugersdorp 
with them; and at the caves 1 met .Mr. G. Barlow, who is maU' 
ager of the limeworks there and also caretaker of the caves. A 
good many years before he had worked at Taungs, and had seen 
the Taungs ape skull. He told me that many skulls and skeletons 
of this ape had been thrown into the limekilns, no one apparently 
caking any interest in the bones, but he added that he fancied a 
somewhat similar large ape occurred in the caves at Sterkfontein; 
and curiously enough Mr, Cooper, who owns the caves, in 
writing a short account of the caves for a little guide book to 
the places of interest round Johannesburg had wTitten, "Come 
to Sterkfontcin and End the misslng'^link.'’ 

A shon examination of one of the caves that has been worked 
for Erne show ed portions of small ape skulls in the walls; and I 
asked Mr. Barlow to keep a sharp lookout for any important 
bones, and especially for anything that looked like the Taungs 
ape. I was again at the cav'cs a couple of days later and Mr. Bar- 
low gave me three nice Ettlc fosal baboon skulls and much of 
the skull of a large carnivore. A hunt in the debris in the 
cave revealed a good deal more of this kige carnivore. On 
examination it proved to be the skull of a form apparently 
alEcd CO the sabre tooth tiger Megimiherson, and I described 
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it as M, barltyvoL When a betret spedmen is discovered it may 
prove not to belong to this genus, but it is certainly a larger 
fclid 

The following week I again visited Sterkfontein when Mr. 
Barlow presented me with the brain cast of a large anthropoid 
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which had been blasted out a few days previously, 1 hunted for 
some hours but could find no other remains among the dcbris» 
but I got the cast of the top of the skull in the cave walL I re^ 
turned again the following day with Mr. Lang, Mr. Fitz Simons, 
and Mr, WTtite, and three Kafir boys. A further search resulted 
in the discovery of the base of the skuili much of the paneials, 
and part of the occipucv In the matrix that lay on the right side 
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of the brow' 1 discovered, on clcaoing it oat, the displaced right 
maxilla with much of the malar and the 2nd prcmolar and tsc 
and ind mobis. The right 3rd molar was also discovered, but 
quite detached. In the matrix on the left side there was later dis¬ 
covered much of the left maxilla with the beautifully' preserved 
ist and 2nd prcmolars and the ist and 2nd molars. There are 
also preserved the sockets of the two incisors and of the 
ganine. 



F(c, 48-Uppcr dentition of ^tr^opithteus trgnivuletmt Bnmrn. Three- 
fciurths natural size. The right incisors jtnd canine have been restored. As ttic 
middle line is missing from die back of the palace the palatal width is dDubcfnl- 

h will naturally take some mgntlis before a full d^ctipdon 
can be made of the skull, as much careful dcveloprnetit must 
first be done; but something may be said at this stage, 

The animal is clearly allied to the Xautigs ape^ but owing to 
the one beifig a child and the other adultf in onfy a few points 
can satisfactory comparisons be made. The brain in the Sterk- 
fontcin ape has a broader frontal region and is a little smaller 
than in the Taungs ape. The only teeth that can be compared are 
the ist upper mobrSi They ate nearly similar in size but the 
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crown partem differs In 3 number of details. As, however, none 
of the species of lusnumk associated with the Taungs ape have 
been found In any of the eaves at Sterkfontdn, while in at least 
two eases there are other species of the same or closely aUied 
genera, we may safely assume that the geological ages of the t^vo 
apes differ considerably and it seems well to place the Sterk- 
fonteln ape in a distinct species, and I have called it Austraio- 
pkhecus uansvaalt^sh. 

There is litdc doubt that Au^dointhecus must be regarded 
as an anthropoid ape somewhat allied to the chimpanzee and the 
gorilla, and only a httle larger than the former. In stnicmrc the 
teeth, however, differ very considerably from those of either 
the chimpanzee or the gorilla, and resemble much more closely 
those of primitive man—especially thos.e of Mousterian man. 
They resemble also in a number of characters the teeth of some 
of the species of dryopithccid apes recently discovered in the 
Pliocene of the Siwaliks of India. 

When we obtain the much fuller evidence that will be af¬ 
forded by the lower jaw teeth, 1 think it likely chat Attsttdo- 
pithecus will prove to lie somewhere near the common ancestor 
of the chimpanzee, the gorilb, and man, and a little higher chan 
the dryopithedds. Not improbably it wiU be seen to be a litde 
way along the line that branched off to grow up to man. And 
there seems no doubt that it Is the fossil ape nearest to man's 
ancestor at present knowiL 

There is one curious fact that may be noted. The teeth of 
Australophhecm resemble mote closely in a number of respects 
chctse of modem man chan do the teeth of the undoubted primi¬ 
tive man Smanthroptts. This would seem to indicate that in 
Pleistocene times there were a considerable number of types of 
primitive man which had evolved in different ways, and that it 
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wias from only one of these types, still unknown, that modem 
man arose. 

Quite possibly before another year is past we will have other 
skulls and perhaps much of the skeleton of Australopithectif, 
and be able to add much more to our knowledge. 


ESKIMO CULTURES AND THEIR BEARING 
UPON THE PREHISTORIC CULTURES OF 
NORTH Ai\lERlCA AND EURASIA 

KAJ BIRKET-SMITH 
Natiojialnmreet, Copenhagen^ Denrnark 


The assertion that the Eskimos are the descendants of the cave 
men of the Upper Paleolithic k an old one, and 1 am not going 
to give a full account of the history of the ptobicrn here. It will 
suffice to say that both cultural and somatical arguments have 
been advanced. At present, however, the racial and the cultural 
aspects of the question must be considered distinct. The prob¬ 
lem is how far the unquestionable sunilaritics are due to relation 
by blood and culture, and how far they should be ascribed to 
environment. 

Leaving alone the somatical evidence we may well ask why 
the hypothesis has so often been considered a faduie. 1 believe 
that to some degree at least the answer must be that Eskimo cul¬ 
ture w'as treated as a whole, without proper regard to its geo¬ 
graphical and especially to its chronoli^ica] distinctions, And 
if the problem is to be solved at all we must, of course, in the 
first place go back as far as possible into the past of the Eskimos. 

The systematicsi investigatioii of Eskimo archeology wus 
initiated by Th. Mathiassen on the Fifth Thule Elxpedition under 
the leadership of Knud Rasmussen. He found there, in the old 
house sites west and north of Hudson Bay, the remains of a cul¬ 
ture remarkably different from that of the present inhabitants 
of this region. AVTiereas the Central Eskimo tribes of to-day live 
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an inJand life during much of the year, hunting caribou and 
Hshing trout in rivers and lakes, and only spend the ’winter and 
spring hunting seal on the ice, the early culture was closely con¬ 
nected with the SC3, and whaling which has now entirely disap¬ 
peared in these parts, was evidently of paramount importance to 
the ancient population. From the first place where it was found, 
lliule in North Greenland, this culture was called the Thule 
culture. Alathlasscn also stated tliat while the Thule culture is 
strongly divergent from the present-day culture in the Central 
Eskimo regions, it vriidly recalls the culture srill to be found in 
the outer pans of the Eskimo area, i.e. in Morth Alaska and 
Greenland, so that there ^v^ls once a complete chain of sea hunt- 
era extending from Bering Strait to the Atlanticj but in the 
Central region it has succumbed before an advance of Eskimo 
tribes from the interior, probably as a result of an uplift of the 
land. 1 here is also ample evidence that the Tltijie culture origi¬ 
nated in Alaska and spread eastwards. The intensive research 
work which ivas consequently carried on by Mathiassen and liis 
collaborators in Greenland has also given some hints as to the 
age of the Thule culture. In West Greenland the Eskinm rc- 
mains have been correlated with the finds from the mediaeval 
settlements of the Nforsemcn, The earliest Eskimo finds there, 
containing a pure Tliule culture, can with tolerable accuracy be 
dated to the loth century A.D, If Alaska is to be considered the 
cradle of the T hule culture, it must be of somewhat greater age 
there, but hardly older than the beginning of our era. 

So far the Thule culture is the best known of the early stages 
of Eskimo culture, but evidence is rapidly accumulating con- 
cemiug other phases also. Jenness has shown that the old culture 
about Hudson Strait, called by him the Cape Dorset culture, had 
a peculiar stamp which may, or may not, be ascribed to Indian 
Influence, e.g. from the Bcothuk of Newfoundland, Very little, 
however, is known of tlie Cape Dorset culture, and its relatioo, 
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both chronologically and otherwise, to the Thule cnlmrc is far 
from being clear. 

In the region around Bering Strait we find, between Point 
Barrow 00 the Akskan and Kolyma on the SibcrLin coasts evi¬ 
dence of another very remarkable form of Eskimo culture^ 
characterized by some problematic trnplemems and a highly 
developed art. TTiis so-c^ed Bering Sea culture was also recog¬ 
nized by Jenness as early as 1916+ and since that time e?£tcnrive 
ciiccavadons have been made on Sc, Lai^'xcncc Island- In some 
preliminary reports Collins has traced the development of an^ 
showing that this rich and variegated style passes through an 
intermediary stage (Punuk) to the more degenerate arc of the 
modem Eskimos, It also seems to be older than the Thule cul¬ 
ture^ The scroU-like patterns of the Bering Sea art are unique 
among the Eskimos, and perhaps their origin should be looked 
for somewhere in the late Stone Age of Eastern Asia. It h quite 
cIcaTj however, that even if the Bering Sea culture is so far the 
oldest stage of Eskimo culture found, it is far from being primi¬ 
tive and cannot throw light on the origin of Eskimo culture as a 
whole. 

The culture of the Aieorian Islands and southwescero Alaska 
occupies a very peculiar position within the Eskimo region. Both 
linguistically and culturally there is a greater difference between 
Prince William Sound and Point Bartow than between the latter 
place and Greenbnd. Just how this should be explained Is not 
quite clear, but the difference is certainly very deep-going. The 
stratification w hich DaU many years ago beEeved to find in the 
remains on the Aleutian Islands has been proved by Jochclson 
to be based upon a misinterpretation of the conditions. In Cook 
luler, however^ Dr. de Laguna W'as able to distinguish between 
three periods of cultural development. The last period was also 
found, in nearly identical form, in Prince William Sound, whereas 
in Prince W^lkm Sound most traces of earlier occupation seem 
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CO have been washed away by the sea on account of a recent 
sinking of the shore line. The difference between the stages is, 
however, very small. 

The outcome of chcsie refiecrions must be, unfominacely, diat 
archeology so far leaves us in the dark, 'n-hen we ask about the 
origin of Eskimo culture. Under these circumstances it seems 
justifiable to try ocher means and turn to ethnology. I men¬ 
tioned before that in the Central Eskimo region the Thule col- 
cure had succumbed to an advance of Eskimo tribes from the 
inland. This very day we find on the Barren Grounds west of 
Hudson Bay a small group of Eskimos, the so-called Caribou 
Eskimos, who live w'ithout any connection with the sea, hunt¬ 
ing caribou and fishing all the year round. A detailed analysis 
of their culture shosvs this to be of an extremely primitive char¬ 
acter. Furtheniiorc there is not the slightest e^ndence of their 
ever having lived by die sea. When we associate this w'irh otlicr 
considerations which will take us coo long to discuss here, it is 
no far step to the assumption that these Caribou Eskimos are rhe 
last remnanc of the primitive or Proto-Eskitno people, a lem- 
nant that has remained on the wide tundras with their enormous 
flocks of caribou, untouched for rhe most part by the develop¬ 
ment that took place on the coast. 

As representatives of an ancient culture layer the Caribou 
Eskimos are of great importance to the history of arctic culture; 
but if we arc to arrive at a real understanding of the Proto- 
Eskimo culture, it is necessary to regard it In relation to that 
of the Surrounding peoples. If we rum to the great interior 
regions of Canada W'C find that the summer Ufe of the Indians 
is practical Iv the same as that of the Eskimos, whereas their win¬ 
ter occupation is enmly dependent upon the snowshoe. Hatt 
has shown that nothing less than a revolution has been caused 
in the life of the polar peoples by the invention of the snowshoe. 
Before this it was impossible to move about in the soft aod deep 
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snow of the forests, and thus the natives had to keep to rivers 
and lakes, where fishing could be pursued from the icc. In other 
words they had to live exactly as the Carihou Eskimos do. 
Thus it seems possible to distinguish between tW'O periods in 
the cultural development of northern North America: (i) a 
period of basic culture, characterized by ice-fishing In rivets 
and lakes during the winter and of which the Caribou Eskimos 
are the only representatives to-day; (1) a specialized stage in 
which the occupation of the winter took different paths, adapt¬ 
ing itself either to sealing on the ice of the Polar Sea among the 
Eskimos, or to the hunting on snowshoes among the Indians 
of the woodlands. 

It has been possible to follow these lines further and asso¬ 
ciate a considerable number of culture elements to one or the 
other of these cultures, but it will take us too far to enter into 
details. For our purpose the ice-fishing stage is, of course, of 
greatest interest, and the next question of importance is how far 
in North America it can be traced. 

In the boreal woodlands of Canada and Alaska we find the 
sno\vshDe culture fully developed, but on the northern plateaus 
of British Columbia and in the Great Lakes area we have reached 
the outskirts of its diffusion. It is true that the main elements 
of snowshoc culture occur, but at the same time there is plenty 
of evidence that there is not far doixm to the ice-fishing stratum. 
More or less sporadically we meet wdth elements pertaining to 
the latter. 

Among the Algonkian Indians south of the Great Lakes agri¬ 
culture has entirely upset the principles of economic life, but 
when eliminating the latter we find an old hunring foundation 
evidently corresponding to the Ice-fishing culture. In the south¬ 
east outside the Algonkian area elements of the ice-fishing stage 
may also be found, but they do not occur under such circum¬ 
stances that it is justifiable to regard them as constituting a joint 
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complex. This is also true of the culture preceding the AJgon- 
kian occupation within this area, so it seems probable that south 
of the Great Lakes the ice-fishiiig culture was introduced by 
the Algouldans, 

In the w^ the state of affairs has a different aspect. On the 
coast of California there are great numbers of shell heaps the 
age of which has been estimated at about 3000 years, but never¬ 
theless their contents of artifacts show an astonishing simibritv 
to the historical culture of tills area. The same primitive basis 
on which Californian culture has been buUc we meet again in 
the Great Basin. Of course ice-iishing is precluded for purely 
geographical reasons, but on the other hand the culture has 
so many other elemeuts in common with the ice-fishing complex 
that the general aspect is essentially the same. It is an interest¬ 
ing question whether there are any relations to the Basket 
Alakers, So far Jt has not been mvescigated, ft is true that we 
do find some northern dements in the Baskec Maker culture, 
but the problem is sufficiently important to deser^^e a more 
careful examination than we can offer here. 

So far only Xorth America has been considered. It is, how¬ 
ever, a fact of no little interest that we find both snoi^'shoc 
and ice-fishing cultures outside North America. Erland Norden- 
skiold and Krickeberg have called attention to the remarkable 
occurrence of what may here be called North American cul¬ 
ture elements not only among the more primitive hunting tribes 
of southeastern South America, but also in the high civilizations 
of the Andes. At present we are not in posidon to offer any fully 
satisfactory explanation of this curious circumstance, but T may 
mention that u e seem to find a similar mixture of ice-fishing and 
snow'sboe elements there as among the Basket Makers, 

As may be expected it is, however, in the nortficm parts of 
Eura^ that wc meet the closest parallels. Apparently the posi¬ 
tion is the same in the old world as in America; the icc-fishing 
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culture is for the most part obliterated m the woodlands of 
Siberia and northern Europe, where hunting on snowshocs and 
still later reindeer nomadism have developed. Only among the 
Yukagir have the ice-fishing elements survived to a remarkable 
extent, la the outer regions here we are, however, faced with 
the difficulty that they mostly lie within closer reach of sdll 
more powerful sources of culture influence than in America; 
China, Western Asia, and Europe, And yet some parallels can 
fat seen here too. 

In other words there are some reasons for believing that the 
ice-fis!xing culture at one time extended over the w'holc cir¬ 
cumpolar region. When speaking of it as a unit xvc must, of 
course, take a certain reservation. It is incredifale that an abso¬ 
lutely homogeneous culture should ever have prex'ailed over the 
enormous area from northern Europe to eastern North America. 
There will certainly always have been local differences. In so 
far a term such as ice-fishing culture is merely an abstraction, 
an expression meaning that a certain common basis must be as¬ 
sumed to lie under the building up of the culture every where 
in the circumpolar region. 

After this brief survey of the early cultures from an ethnolo¬ 
gist's point of view* it seems appropriate to try the opposite way, 
taking our starting point from the atclieolt^cal side. So far 
the American northwest coast and the northern woodlands are, 
archeologically speaking, practically a terra incognita, and this 
leaves a vciy' serious gap in our knowledge. Even in the very 
few cases where scientific e.xcavadons have been made, the re¬ 
mains, c. g. the crude stone implements and pottery from the 
Bona Sila site on the lower Yukon, give no clue to the develop- 
ment of Eskimo culture. It is not till arrive at the plateau area 
that wc perceive a faint glimpse in the darkness. Dr. de Laguna 
has shoxra certain points of connection between the old Eskimo 
culture of Cook Inlet and the archeological remains known from 
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Harlan I. Smith’s important researches in the Columbia baslii, 
bur, as has been stared before, the Pacific Eskimo culture is so 
divergent from all the rest of Eskimo culture chat, even m this 
case, the meaiung of this coufomuty is still obscure. The imple¬ 
ments described by Professor Jenks from the Ar\nlla gravel pic 
in North Dakota may have been derived from an old culture 
of a somewhat similar pattern, but to the best of my knowledge 
the forms are too little characteristic to he conclusive. 

If we cum TO the eastern parts of the continent we notice some 
scattered examples of conformity bettveen Eskimo and arche¬ 
ological types in northeastern Canada and the New England 
States. Brinton and others even considered thetn proof of an early 
Eskimo occupation here—which, however, Is going much too 
far. Duncan Strong, on the other hand, has advanced the 
hypothesis that they arc evidence of a common basic culture. 
It is of very great importance that the whole problem be taken 
up again. 

If really the ice-fishing stage originates in a Paleolithic or epi- 
Paleolithic culture we cannot leave the Folsom culture our of 
consideration, because die latter seems to be the only North 
American culture to which a later or at least post-glacial age can 
be ascribed with some degree of probability. But here again we 
are left in the lurch, for the Folsom remains consist of nothing 
but stone artifacts, and we know really nothing about the stone 
implements and stone technique of the ice-fishing stage. 

From North America wc now pass over to Europe. The early 
attempts to connect the Eskimos with the Paleolithic peoples all 
rook their starting points there. At present only one systematic 
investigation has been carried out regarding this question, that 
of Dr. de Laguna who has undertaken a very thorough com- 
P'WJSon between Eskimo and Paleolithic art. Her conclusion is 
negative in so far as the available materia] does not prove that 
Eskimo art is more closely related to the Paleolithic than are other 
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arts of simple conrent; but she lightly assumes that this couclu- 
siort may not be final, because too little is known about the Si¬ 
berian Paleolithic. 

Here it should also be mentioned that among Scandinavian 
archeologists there now seems to be a general belief that the 
early Scandinavian Stone Age cultures should be regarded as cpi- 
Paleolithic. It is now well known that the jMagletnose culture is 
not the first in Denmark and southern Sweden. Tt was preceded 
by the so-called Lyngby culture belonging to the post-glacial 
tundra period, and this culture again is practically identical with 
the Ahrensburg finds in Holstein which, at least indirectly 
through the soil older Hamburg culture, is connected with the 
Ute Paleolithic. 

The earliest cultures of Norway are still much disputed. In 
Finmark, the northernmost parts of the country, and the adja¬ 
cent pans of Finland there has been found a number of settle¬ 
ments containing a remarkably primirive culture, the so-called 
Komsa or Finrmrkian culture. The origin has lately been looked 
for in the Paleolithic of Poland and Russia, and it has been 
dated as far back as the post-glacial period. It is quite probable 
that this hypothesis will nor remain uncontradicted, but at any 
rate the affinities to the Paleolithic seem beyond doubt. Here 
there seems to be a possibility of combining archeology and eth¬ 
nology, and perhaps fill up the gap between the Paleolithic 
and the ice-fishing cultures. I am thinking of the Lapps. So far 
we have no knowledge as to when the Lapps immigrated into 
northern Scandinavia, but it is at least absolutely certain that 
their settlement goes back to very remote times. There is lin¬ 
guistic evidence that they lived on the coast before they had 
adopted their present, Finno-Ugrian language. Tanner even 
ascribes the Finmarkian to a proto-Lappish population, and it 
is probable that at any rate the late stone age finds in Finmark 
should be ascribed to them, A. V. Schmidt's discoveries on 
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Olenii OstroT form a link between die latter and the Lapp iron 
age culture. 

Perhaps we may be allowed to say that we are beginnini; 
faindy to sec the path that may lead to tesults in the future. 
Of course it will be of utmost importance to obtain a better 
knowledge of tlic archeology of northern Siberia. As a sbglc 
example of what may be expected 1 may mention Chemetsov’s 
recent finds from an apparendy very late but sdll pre-Sotnoyedic 
coast population on the Yamal peninsula. But also in North 
America and in Europe our knowledge is far from being suffi¬ 
cient. It is pleasant to record that the Interna donal Congress of 
Anthropological and Ethnological Sciences has taken up Knud 
Rasmussen s old plan regarding an intematiortal investigation of 
this important question and has organized a committee with a 
view to cooperation between the countries interested in this 
matter^ and a corresponding committee was organized last year 
by the International Congress of Prehistoric and Protohistoric 
Sciences. 




ORIGIN AND DEVELOP]\IENT OF THE EARLY 
PALEOLITHIC CULTURES 

OSWALD AIEKGHIN 

Professor of Prehistoric Archaeology ^ Untversiiy of Viertaa 


Most scholais of the time about 1900 claimed Dniversal vaUd- 
ity for the chronolo^cal system of the Paleolithic cultures 
which is ded up with the name of Gabriel de Mordllet. That 
is to say, it was generally accepted that the earliest human civ¬ 
ilization developed everywhere in the same way; only chrono¬ 
logical, no regional, di£Fcrences were admitted, W e know today 
that we must abandon this view. In a special painplilet have 
explained in detail, how Obermaier and Breuil gradually ap¬ 
proached the idea of two great currents of civilizatiou, the flake 
cultures and the handaxe cultures, mixing in Western Europe 
during the Early Paleolithic Age, or, as 1 prefer to say* the Pro- 
tolithic. Especially Obermaier pointed out that Europe was 
divided into two definite cultural areas in Early Protolithic 
times, an area of fiake culture and an area of handaxe culture. 
Middle and Eastern Europe are free from handaxes of older 
type. All Early Protolithic finds of that region belong to primi¬ 
tive fiakc cultures of Clactonian and Levalloisian character. 
Acheulean handaxes have been found in Middle Europe, hut 
in a limited number and of late Acheulean date. As far as wc 
know, the handaxe does not exist anywhere in Russia, wdih ex¬ 
ception of the Caucasus and Crimea, and these areas were influ- 

’O. Afcnehin. Geschichie d« iltpdsiolidiUcIwa Kultiiftr«isbflhre." 
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enced by the handaxe region of the Near East. Also the Russian 
Mousterian shows no handaxe rradicioa. We may conclude from 
these facts, that at the time when cultural developments began. 
Middle and Eastern Europe belonged to an area in which only 
flake cultures flourished, whereas the Atlantic part of Europe 
was a stronghold of the liandaxe groups. In my book “Weltge- 
schichtc der Steinzeit” (Wien, 1931) I tried to draw general 
conclusians from this most important sciendfle inference. I ex¬ 
amined all Protolithic stone industries of the Old World, as far 
as 1 was able to collect information from books and museums, 
dividing them into the two main groups, established for Europe 
by Obermaier. 

Since chat time research on the Protolithic Age has made con¬ 
siderable progress. The conception has gained ground that the 
separation of handaxe and flake industry has not only a technical 
but also a cultural significance. As for Western Europe, it was 
particularly Breuil, who, in a most excellent way, deepened the 
analysis of the Protolithic on that basis.® He pointed out that in 
France, three series of cultural groups are derived from the 
Clactonian: i) the Langudocian, w'hich is a prolonged Clac- 
tonian^ i) the Levalloisian, which is characterized by a specia] 
progressive kind of core preparingi and 3) the Tayacin-Mous- 
terian, a mixture of the former tw'o with handaxe influence. 
Moreover, we have in France, the Combe-CapcUian or Mous¬ 
terian of Acheulean tradition, which pbces itself just betiveen 
the flake and handaxe groups. TIic handaxe series of France has 
to be divided, first, into the Abbevilliaa (a new name for the 
GicUean, which unfortunately does not occur at Chelles), sec¬ 
ond, into the Eiarly Acheulean, and third, into the Late Acheu¬ 
lean or Micoquian. Breuil follows tlie distribution of the Clac- 

'H. Breuil, "Lea iodusmes & da paleolithkjuc ancim." Pt£himu<e I, 
p. iis. 
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toniao al] over Western and Middle Europe, and North and 
South Africa. This culture, discovered in England only a few 
years ago, is the oldest and most primitive kind of flake industry 
known so far. It may be considered as the starting point of the 
whole series of flake cultures. According tq Breuil, it appears 
in the first Interglacial (Giinz-Mindcl), contccnporaneously with 
die Abbevillian. 

Our knowledge of the Protolithic of North Africa has like¬ 
wise made great progress in the last years. The cultural develop¬ 
ment there took a course similar, but by no means identical, to 
that of Western Europe. The most characteristic feature of the 
Sahara-Protolithic is ^e Aterian, which is akin to the Mous- 
terian of Fiance, but distinguished by the very frequent occur¬ 
rence of pedunculated points, a type foreign to Western Europe. 
Sites of this culture abound in the Sahara from the Atlantic to 
the Kharga-Oasis, where Miss Gaton-Thompson* has found it 
in well-stradfled layers. In the Nile valley, however, it is almost 
entirely lacking. This Aterian survived, as Vaufrey* has shouTi, 
during Late Fdeolithic titnes and was mised with the new on¬ 
coming cultures. In Eg)’pt, after the period rcpr«ented by hand- 
axe cuituics and classic Levalloiaan,® we meet a rather peculiar 
pebble industry which is most probably a local offspring of the 
Lcvalloisian.^ This group also seems to have had a very long 
range overlapping the Late Paleolithic. 

A most impressive series of Protolithic cultures has been estab- 

‘G. CiMii-ThMnpsiio. "Khar^ Oasis." Antiquity. V, j^ji, p. (and 
E \V. Gardistr.) "The Erebiswric Geography of Khaiga OasS." Geogf. 

Journal LXXX, i^ji. p. ifi?. . - , ., il 

Virafrey, ‘^Dcui gtsemertts estrimes d'lberoHTUiirusiGTi. LAnthfO- 

XL[]^ P. 

L, Sandford nnd W. J, ArteU, ^PaJcolithk Uvx and the Nile F^ymn 
Divide/' 1^19. “PaJeoHthie Mm and the Nile yalicf in 

IJppM Egt'pe.^ OucagQ^ Smdftird. “PaJedithk Alan ind the Nile 
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lished by WayLmd^ and Leakey* in East Africa, In the early 
diluvial deposits of Uganda, WayJand found a very primitive 
pebble industry to which he gave the name Kafuan, which he 
divided into four stages. The last of them is probably identical 
with Leakey’s Oldowan of Kenya and followed there by four 
stages of Giellcan and six stages of Achculcan. Leakey’s subdi¬ 
vision of the handaxe cultures is based on the mart'ellous series 
of layers in the Oldoway Gorge. Apart from handaxes, the 
Acheulean of East Africa contains dso cleavers, implements 
which occur rather rarely in France, but more frequently in 
Spain, where they have been named Castiila a,xes, and in the 
Sahara region fwith the exception of Egy'pt), They alsn occur 
in East and South Africa, Flake cultures ^o existed lo Kenya 
and Uganda. Leakey speaks of traces of a rude flake culture, 
which he believes to be contemporary with the pebble industry- 
He found also some evidence for the existence of pure Levalloi- 
sian in these countries. At any rate there occur dlffeient mixtures 
between handaxe and flake industries in East Africa, One of 
them is ^Vayland’s Sangoan, w'hich apparently flourished at the 
same time as the Acheulean^ it is a sort of Levalloisian under 
Acheulean influence. Similar groups are the Nanyukian and rhe 
pscudo-Stillbay, which run parallel with the larcst Acheulean. 
Leakey meutions also an advanced flake industry of the same 
age w^hich he calls Proto-Aurignacian. Related industries are also 
known from the Protolithic of Western Europe^ they remind 
one of the “Precapsian” of France and Spain. Leakey finally 
speaks also of an East African Mousterian, but very little is 
knowm about it and the question of its relation to the so^-callcd 
Aurignacian of East Africa b not yet settled. 

The South African prehistorians blame Leakey because of his 

*E, J. Wayiand. "Rifes, Riven, Rains, and Early .Man b Ueanda." Joum. cf 
R. Antlir. It^ LXIV, i9]4, 
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using the European cultural cerms for African culrures- In their 
opinion the local assemblages of this contioent, though related, 
are never quite idencicai with those of Europe, and should, 
therefore, be given terms of their own. Our South African col¬ 
leagues [ think are quite right. Both from a typological, as well 
as from a chronological point of view, it is dangerous, notw'ith- 
standiug mutual afiinities, to group diferent cultures under one 
name. Such procedure has very often proved to be premature 
and has prevented clear inaght into the true nature of cultural 
evolution. We need, no doubt, comprehensive terms, but they 
must have a general character like the wide expressions ftakc 
culture and handaxe culture. There can be, however, as vun 
Rict Lowe* rightly says, no objection against the use of Euro¬ 
pean cultural terms for desenbing techniques, so that it is per¬ 
missible to speak of Levalloisian technique in South Africa. 
Our knowledge of the Protolithic of South Africa has been 
enomtously enlarged in the last ycars.^* There seems to be pres¬ 
ent a very old pebble culture and a Clactonkn-like group, but 
they are not as yet sufficiently known. In our present knowledge 
handaxe cultures dominate the South African Protolithic. They 
are known under the name of Stellenbosch culture, a long lasting 
group which can be subdivided into three stages. Stellenbosch-I 
connects handases of Abbe^iilian type wnth Qaetonian flakes, 
Stellcnbosch-II handaxes of a more advanced type with cleavers, 
Stellenbosch-Ill represents handaxts chiefly made of Levallois 
flakes. The Victoria-West industry Ls characterized by primi¬ 
tive cores of Levallois ceebnique. It was first thought that an 
independent industry of the flake group, perhaps even a sort of 

* O van Rffic Lowe, ^^omcncluciir^ of Paltollihic Marti 

" A. J. H. Goodwin and d van Lciwt. ‘TTic Sicktw Oiln^ of 
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Proto-Lcvalloisim, might be presenc. However, sites with Levd- 
iois-likc cores turned out 10 be only workshops of the Stellen- 
bosch-IIl group, or at least of a variety of it. The end of the 
Protolithic series of South Africa is represented by the Faurc- 
Smith cultnie, a tni^cd group, on the one hand containing fine 
Micoquian^like handaxes, and on the other, cores and flakes of 
Levalloisian technique. 

Turning to Asia wc must confess that, as regards the Paleo¬ 
lithic, this immense continent is very badly explored. This is a 
great pity, for we are entitled to infer chat just this part of the 
world is the cradle of the evolution of human culture. There are 
Only three regions of Asia from which we possess any informa¬ 
tion about their Protolithic past. During the last years n^uch re¬ 
search work has been done in Palestine by Englisb and American 
scholars, especially by Turville-Perrc,** by Miss Garrod and 
McCown.^ These investigations revealed an almost surprising 
similarity of the Protolithic evolutions of Palestine and Western 
Europe. Abbeviiiian, AcheuJean and Levalloisian are docu¬ 
mented. There can be little doubt that Clactonian will also bo 
discovered in the future. 

Absolutely new and most valuable material has been brought 
to light by de Terra and Paterson on their expedition to lndia.“ 
The archaeological series starts there with a pebble culture like 
the Kafuan of East Africa and continues with five stages of 
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industry, which were called Soan cnlmrc by dc Term. Tbt 
earlier Scian industry uses pebbles, too, and shows strong simi¬ 
larity svith the pebble industry of Egypt, but it is associated with 
handa.ves and cleavers of Abbevillian and Achculean type. The 
late Soanian reminds us of die Aurlgnacian of Europe and may 
be already of Late Paleolithic age. Before forming a definite 
opinion on the Soan culture, which probably will turn out to 
be a series of different industries, we will have to wait for 
Paterson to thoroughly examine all the material and also, per¬ 
haps, for new' investigations in India. The Soanian, at any rate, 
apparently does not belong to the handaxe group, alchongh it is 
somehow connected with, or influenced by, it. 

In the Indian Peninsula there seemed to prevail rather different 
cultural conditions. The oldest stone implemcuts wre know' from 
that region, especially from the Eastern Ghats, are primitive 
handaxes. According to Cammiadc’s and Burkite’s statements,^* 
they are connected with cleavers and Proto-Levallols cores of 
the V'ictoria-West type. In the collections of de Terra, Teilhard 
and Paterson there appear early Protolithic handaxes from the 
Narbadda valley and from Madras. Ihese indicate, in my opin¬ 
ion, that India was a stronghold of handaxe cultures. 

In recent years, China has yielded Protolithic finds of par¬ 
ticular importance. 1 not only refer to the remains of Peking 
man, but also to tite artifacts discovered in different places in 
China and also near Choukoutien. It is one of the most surprising 
facts that real Protolithic handa.\e industries have not been found 
in China or in Central Asia. Flake technique is absolutely pre¬ 
dominant in the Protolithic stone manufacture of China. It is 
important to note that the Chinese flake Protolithic dilfets rather 

iVJ. C BuitiK and L. A. Cammtadc. “Fresti Ughi on the Swne Ages in 
Sduthcaa India." Antiquity, IV, p. P4. 
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widely from that of Europe and Africa. It contains amazingly- 
advanced n^es which partly approach Late Paleolithic and even 
cpi-PaleoIithic workmanship. This obsert^arion would indicate 
that in China the culcttraJ activity was tnuch more vivid than 
elsewhere. 

With such observations in mind, we now turn to the problem 
of the original homes of the two great cultural group that have, 
so far^ been dealt with* In my book ^TVcltg^hichce dcr Stein- 
^cit” I put forth die theory that the handaxc cultures origitiaced 
in Southern Asia, the flake cultures in the central portion of this 
coudnenc* This view will be substanciated by the follo^ving 
pragraphs. 

1, As shown above* wc may ^^labUsh in Europe a distinct 
cultural division into a flake and a handa.xe area* the latter allied 
to the Atlantic* the former to the middle and eastern part of the 
continent. 

2. The oldest stage of the handaxe culture in Europe, the Ab¬ 
bevillian Or Onellean* is represented by nearly identical groups 
in Is^orth and East Africa. There can be litde doubt that it spread 
from Africa to Emrope, 

jp Very primative handaxes occur also in India. The qtiesdon, 
therefore* arises whether Africa or India is the true home of the 
handaxc culture or if the whole range of countries from India 
to Africa might not be its cradle* The geographical and climatic 
diversity of this vast territory does not speak in favor of the lat¬ 
ter conception^ although it may be considered as im alternative. 
On the odicr hand, the present state of our knowledge does not 
allow us to decide about the other possibilities, for we know too 
little of India- 

4. At any rate we may consider the southern origin of the 
handaxe cultures a certainty- This fact seems to me to be a most 
important result of research, for it enables us to answer the ques- 
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cion of the last background of the evolution and origin of the 
handaxE. 

5. With reference to this problem 1 should Lke to emphasize 
that the origin of the different stone industries must, no doubt, be 
related to the necessities of life, which have been forced on man¬ 
kind by climate, fauna and flora. The handaxe Is particularly 
well fitted for dealing with trees and wood, digging up roots 
and cultivating the ground. Also, from this point of vfew, it 
seems to me rather obvious chat the handase must have origi¬ 
nated in a southern, tropical, or subtropical country, where for¬ 
est and nutritive tuberous plants abound. After all, in contra¬ 
diction to the general opinion and my own previous belief, even 
primordial stages of plant cultivation may have been carried on 
in the Protolithic handaxc culture. Professor Baumann, the well- 
known ethnologist of the Berlin Museum, has lately published a 
paper,'* in which he says that one of the most primitive surviving 
cultures of Eastern Sudan is intimately connected with agricul¬ 
ture. Hence, one may well trace cultivation of plants back to 
the Protolithic; for our ideas of the cultural level of the Paleo¬ 
lithic can only be based on a comparison with the life of modem 
primitives. 

6 . There is, as we have shown, no Abbevillian in Middle Eu¬ 
rope and not much Acheulean. There is none in Rusaa either. 
Hence, this region, as well as the middle scrip of Asia, belongs to 
that parr of the Old World in which the cradle of flake cultures 
has to be sought for. The greater cultural vividness of the East, 
as well as anthropo-geograpliic reasons, gives us cause to suggest 
that the earliest centers of the flake group lay somewhere in 
China or Titrkisran. 

7. As regards the difFcrcnt pebble cultures it w'ould seem that 
even a provisJonal judgment of their cultural position and sig- 

” Baumum. “Die- afntanischea Kultmkrejse-'" Africa, P' 


311 


Early Mav 


nificance is as yet impossible. Basing his opinions on, the eondidons 
of Africa, Leakey seems to be convinced of a genetic con¬ 
nection between pebble and handase culture, the former being 
the anctetor of the latter, in Egypt, on the contrary, the pebble 
culn^e is nothing but a local variation of LcvaJloisian-Mousterian 
relationship under handasc influence. Tlic Soanian of the Indus 
region, too, inclines more towards the flake industries. It is, of 
course, possible that the different picbbie cultures have nothing 
at all to do with one another. They may be products of lociJ 
conditions and it is perhaps only the raw material which gives 
them a certain similarity. 

So far we have only spoken of flake and banda-ve cultures. 
But I believe that a third great cultural cycle should be distin¬ 
guished, to which I have given the name “bone culture.*^ I based 
my theory on the remarkable interglacial sites which have been 
discovered in the Alps of Switzerland and Austria since 191Z. 
They are cave dwellings M'hich were inhabited by cave bear 
hunters. These contain fireplace and enormous quantities of 
cave bear bones which suggest ceremonial treatment. It is signifi¬ 
cant that the scone implements in these layers arc rare, and, if 
existing at all, they are very primitive. In most cases they are 
nothing but split stone, which nobody would cake for artifacts 
were they not found in connection with coal and ashes. The first 
discoverers of this culture, Bachler in St. Gallen and Hohnann” 
in Nuremberg, observed that a good many of these bones show 
artificial preparation or at least urillzarion. In these we may rec- 
o^ize an independent tj-pc of culture without any relations 
either to handaxe or flake industries. The supposition that the 
hone culture IS only an industry which deteriorated in the moun¬ 
tains cannot be maintained, since it occurs also in the plains. Simi- 
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lar sites were recently uncovered in Czechoslovakia^^ and Si¬ 
lesia,** indicating an extension to the northeast. These discov¬ 
eries support tny contention that the bone culture came from 
the northeast and that it Iiad its source in the northern part of 
Eurasia, where, as in all later prehistoric periods, a strong predi¬ 
lection for bone utilization can be observed. 

If my ideas arc right, then wc have three great belts of Proto- 
lithic civilization in the Old World; in the north bone cultures, 
in the center flake cultures, and in the south handaxc cultures. 

How did the three cultural belts come into e-ristence? Two 
possibilities present themselves. First, the three belts may have 
sprung up Immediately from a wood stage following the dis¬ 
tribution of mankind all over the world, and because of the 
necessiry to adapt the implements to various uses. Or, the belts 
may have come into existence one after another in the course of 
the gradual occupation of the inhabitable part of our globe. Per¬ 
sonally I am more inclined to plead for the latter conception- 
1 should think that the primordial wood culture was first fol¬ 
lowed by a primitive bone stage. 

^^’hilc the bone culture advanced to a higher standard in 
northern Asia and occasionally spread to the south, the flake 
indusmes arose in the central belt of Eurasia, gaining an enor¬ 
mous extension over the middle and southern parts of the Old 
World. South American finds suggest that it also reached the 
New World. 

Cultures of a more regional character did not arise before the 
very close of the Protolithic: such are the Mousterian, the 
Combe-CapcUian, the Atcrian, the Faurc-Smith group, all of 
them being the results of different degrees of mixtures between 
earlier groups. The rise of such local industries towards the final 

” L. Franz. "Die alcestc Kwltuf TsclitclnssJcrtft^ci." 

*L. Zat3L "Die schleMschea Hohlm tmd ilire eisicitlkhm Bewphner." 
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stap of the Protolithic was no doubt due ro the increase in popn* 
ladon and the cultutal spectalizadon connected with it. 

I am perfectly aware of the theoretical nature of my ideas on 
the origin of the three great Protolithic cultures;, yet I believe in 
the usefulness of such speculations which arc apt to promote 
progress of knowledge. 
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J UDGiNG from the fossil skulls and especially the endocrankl 
casts Homo t&loeasis (including the child Homo modjokerten- 
ris), discovered in Java* is leally buimn, and proto-Australian, 
He is idcndcal with Shumtbropus pekmensis and has nothing in 
cemunon with Pithecartthropus erectus. Rhodesian man, another 
pcotoAuscraltan, closely resembles Solo-Man and is probably a 
near descendant of H&mo soloeTtsis. 

In my opinion these axe the most important of all known fossil 
men, because they represent the most prinudve type of Homo 
sapiens^ to w’hich belong aU the races of man living at present. 
Xhe Australian aborigine has conserved much of the primitive 
somatic character, especially the fundamental and therefore morst 
distinctive quality of any mammalian organism, the charactcr- 
isric brain volume. Because of its great significance I have studied 
this quality of the Solo-man by means of the existaiit endocranial 
casts and skull measurements and by means of data concerning 
Homo rhodesiensh and the Australian aborigine. 

From this it is apparent that the proto-Australian of Ngandong 
in Java, and the proto-Australian of Broken Hill in South Africa, 
had a somewhat smaller brain volume than the Australian abo¬ 
riginal of to-day. Assuming for the average cranial capacities of 
the male and the female Homo soloensis 1,200 and 1,050 cc. 
respectively, we find a difference of 95 cc. to the benefit of the 
present Australian. 
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The average cranial capacity of the Australian aborigine we 
may assume to be, according to the best sources, 1,295 in the 
male sex and 1,146 cc. in the Icniale, To obtain acctirate results 
for the Ngandong skulls I measured the endoctanial length, 
breadth and height (the l^er from the auricular height of the 
skuU) and calculated by means of the fotmula of Froriep a vol¬ 
ume of the cranial cavity of 1,145 cc. Comparing those internal 
chief dimensions with those of the cast of Homo rbodesiaish, I 
found t,t 50 cc, for the first. We thus may safely assume 1,150 cc, 
for the cranial capacity of Ngandong Skull 1. The features of 
this skuU indicate a male. For the excepdonallv large and cer¬ 
tainly male skull No. V. 1 calcuUte 1,284 cc,,' rounded off to 
(,295 cc. This gigantic skull has thus only a capacity ecjual to the 
average capacity of the male Australian aborigine. For Ngan¬ 
dong Skull VI, to all appearance female, I find 1,087 cc„ rounded 
off to i,o9j cc. Assuming for the average cranial capacities of 
the male and the female Hof,to xohemis r,2oo and 1,050 cc., 
respectively, we then find those 95 cc. to the benefit of the 
present Australian race--a difference which may be easily ac¬ 
counted for as an absolute, not a relative one, by the infiuence of 
culture, by means of which the Australian could better provide 
for the necessities of life and hence somewhat improve bis origi- 
n y pror constitution. Tlie brain increased together with the 
body, the cephalizadon remaining- unchanged. 

TThc recent very important reports of Franz Weidcnrelch on. 
the formerly discovered Sinanthropus pekhtensis skulls and the 
skulls which he recovered show that the cranial capacity in this 
race was generally low, the highest being hitherto c. 1,200 cc. 
In my opmion the fact is inconskenr with the consideration of 
Stnanrhropus pektnemis as belonging to the neanderthal c\'pc of 

Frera Hmta soheiai, have nvo tiWac. which are by far too 
slender for a neanderthal tjTw. The Ibnb bones of H«m 

Toodcsietjsis certainly of die sapieTis type. 
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PithecmthTOpus was not a man, hut a gigantic genus allied to 
the gibbons, however superior to the gibbons on account of its 
e?cceedingly large brain volume and distinguished at the same 
time by Its faculty of assuming an erect attitude and gait> It had 
(he double ccphali^ation of the anthropoid apes in general and 
half that of man. 

It u'as the surprising volume of the brain—which is very much 
too large for an anthropoid ape, and which is snail compared 
with the average, though not smaller than the smallest human 
brain—that led to the now almost general view that the “Ape 
Man” of Tiinil, Java, was really a primitive Man^ Morphologic 
cally, however, the calvaria closely resembles that of anthropoid 
apes, especially the gibbon. The name Pithecanthropux for the 
genus thus seemed fully appropriate. The name ereettts was 
given to the species on account of the strikingly human-like es¬ 
sentia] features of the femur, w'hich imply erect attitude and 
gait. 

But in [932, forty years after excavation of the Erst femur, 1 
recognized in the old Trinil collection four more or less frag¬ 
mentary and superficially corroded femora, w'hich arc similar to 
the type specimen. All five femora are unquestionably from the 
same species, though four were excavated in 1900. 

Although fragmentary, these four new femora—I recognized 
a fifth new fragment in 1935. from Kedung Brubus, where a 
mandible, which can only be from a Pitbecanthrop4S, was found 
—are extraordinarily important, because on them, natural corro¬ 
sion, by removing the superficial or periosteal bone layer, has laid 
bare the internal structure of the shaft u'all. This deeper shaft 
structure is entirely different from the human one (and also the 
deeper shaft structure of the anthropoid fcmoia), and betrays a 
muscular function and a locomotion, which although faculta¬ 
tively erect and human-like on rhe ground, was also arboreal and 
perhaps on uneven ground a pcrfecpon of the semi-ertet gait of 
the gibbon. Thus the evidence given by those five new thigh 
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bones of the morphological and funccioml distinctacss of Fhhe- 
amthroptis ffreatm furnishes proofs at the same dme, of its close 
affinity with the gibbon group of anthropoid apes. The gibbon- ■ 
like appearance of the “Ape Man” is clearly evident by ^e gen¬ 
eral form and many morphological details of the skull. A close 
comparison in this respect with the chimpanzee, on the other 
hand, reveals great differences. 



Fig. 50—Eqdocranial cast cf PUbfca/uifropui Ereftur (P) x H, ud 
patBcc (Cfri made to cqaitl length. Both hgures uc dbgrafnimtk 
(Tclcphocographk oudiaes) of right Dacmi litcnlis views. Snhfrontal (orbhal) 
-suboccipi^ eerebrnl pbne orienneuMt. (Prsc. A. Actd, Atmttrdmi XXXVi, 
ifljj, PL HI.) 

In a paper read at the meeting of the Royal Academy of Sci¬ 
ences, Amsterdam, on April 19, T953, entitled “The Shape and 
the Size of the Brain in Smanthropus and in Pithecanthropus/* 
I tried to prove the existence of a fundamental difference be¬ 
tween these two organisms. The first one possessing a parietal 
vertex of the brain is apparently human the other lacking such 
a parietal accumulation of brain mass is distinctly anthropo¬ 
morphic, in so far as regards brain form. See Pithccmtbroptts 
compared with Chimpanzee in Fig, jo, with Hylohates agilis in 
Fig. 51, and Man with apes; and monkeys in the latter illustra¬ 
tion. 
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Fit Figure; EndocMiiuI casts of Pitheemthratna Ereeiia tPi X 

^gUii {Ha). to equal length. 
^ MeocMhaUc Dutch man (k>. ehirapai 
M (r>, oraagouajn (S). A^it (Ha), Cebrif {C), atid Afi'dte m 

dSiVn *?SLSl™fr? ^ of ihf up^t fiprfe Both fipua dbgrammad 
diaww^ Cttlep^n^faphx oodmes) of rigfft nonna lartralis view-s. Sara 
oneotaaDO S5 ta F*g. {Proe. R. Am^arJam, XXXVt, ipj6 Ft tv > 







Earlv Man in Java and Pithecantmiiopus Edectus 311 

The scrongesc evidence qf the gibbon-like appearance of Fithe- 
£imthropus, and of its near teladonship to this group of anihio- 
poid apes, however, is given by the volume of the cerebrum. 
This is exactly rudee that of an imaginary siamang ^bboti with 
the body weight of Pitbecanthropm, as computed from the 
chief dimensions of the femora. 

This surprising brain volume is indeed the most conspicuous, 
and the most important, distinctive feature of Pithecanthropus 
erectuSy and it was to obtain a better insight into this new organ¬ 
ism, that soon after the discovery, I undertook the search for 
laws which regulate cerebral tjuanticy in mammals, and entered 
into studies, which should furnish evidence as to the place of 
Pithecanthropus ereettts in the zoological system. They led, 
finally, to the kw of progri^ive cerebration by great leaps 
(mutation), the law that the phylogenetic growth of the cere¬ 
brum proper was automatically discondnuous, the volume and 
the number of the nerve cells increasing by abrupt doubling, 
which implies progressive organization by degrees. 

Applying this law to PithecanthropuSy by comparing this fossil 
Primate with the anthropoid apes, especially the gibbons, and 
with man, on the other hand, we find our proposition entirely 
con finned. 

This comparison more than coniinns the opinion of xMarcellin 
Soule, prominent sixteen years ago, that PithecMtliropus may 
have been a large gibbonoid species, distinguished from its con¬ 
geners by those imponani particular characters which at the rime 
were known to Boule. x 

Finally it may be remarked that Pithecanthropus erectus may 
well have been submitted to transformation towards human or¬ 
ganization, needing only a slight modification of the function 
and corresponding form and structure of tlie femur, and these 
with the orfier parts of the lower limb, correlated with a similar, 
but not greater, modification of the function and form of the 
upper limb. 
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from b^d tn^i). The fregmcnul shafr. Jonted in the ootlined entiro rijrhr 
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EARLY MAN AND GEOCHRONOLOGY 


BY 

GERARD DE GEER 
Geocbronoloffcttl Institute, Stockholm 


As FAR as I have been able to find otit after having studied 
the subject for a long time, there is scarcely any other way 
to get reliable datings of Early Man than that of bringing 
his relics into relation with such scries of annual layers as 
are registered by nature itself, or, in other words;, with geo¬ 
chronology. 

How this new branch of investigation has brought together its 
exact dadngs by means of a direct counting of annual layers or 
varves without any conjectures or suspect calculations, has 
been reported in quite a series of papers, published tnosdy in the 
periodical Geogcafiska Annaler, Stockholm, during the last dec¬ 
ade and in rhe reports of several international geological con¬ 
gresses, the last of which was in Washington. 

By means of this natural tune scale it has been found posdble 
to identify and refer to historic time especially all melt-water 
clays from ancient glaciers, registering that part of the melt- 
radiation from the sun received every year by our planet, 
wliich for thousands of years has been found, in a marvellous 
way and within all the condnenis of the globe, to register the 
annual variation of the melt-tcmperanirc, though, of course, ac¬ 
tualized only during the immediately assodared summer times 
of the tvvo hemispheres. Bur both of these in fact have exhibited 
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such 3 mluure similsirit}" that, by comparison of a long varve- 
series in Argencina vnth the tiinc scale in Sweden^ it once was 
stated in print that a few single annual varves from exactly 
reported years uiust have been overlooked, whereupon these 
missing links by a new investigaiion m nature were rightly re¬ 
found at their indicated places.^ 

In the same way gcochronologica] jneasuremeots of annual 
varves had indicated that the most detailed former estimates con¬ 
cerning the age of Niagara Canyon were about four times too 
long^ and at the same rime it was suggested in print that one 
reason for this over-estunatc might be that a certain part of the 
canyon, above the Whirlpool, may only have been reexcavated 
out of rill from the last glaciation. Soon afterwards this was 
confirmed by the discovery of conaderable till-deposits exactly 
in that part of the canyon. 

Such illuminating facts may^ perhaps^ lead to a really careful 
comparison of our already published comparative diagrams of 
thousands of annual varves confronted from many different parts 
of the globe and showing the most convinring correspondence, 
even in striking details. The distances between several of the lo¬ 
cal! ties ate often considerable as reckoned in miles, but c|uite 
itrelevanc in comparison with the enormous distance from the 
sun, the source of the melt-radiation* 

Now, by considering the very varying thickness as well as 
mode of appearance in different regions, exhibited by those 
quaternary deposits which conceal the remnants of Early iMan, 
it is evident that it should be very desirable co acquire, at 
least in certain instances, really reliable darings of some leading 
finds. 

* Geer, Geryd. “Gorigiactal broadmiippuii^, Swcdeo^Ncw Yart-Miuii- 
tob^ Repdft d the Im™. Ged. Gongr^ Washbgtcm Wishkigtcio, 
lajd, VoL I, pp. 191-1P3. ° * 
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As far as it was the only poissibility, atchacological correla- 
Ttons had to follow the analogous method generally available foi 
geology in using more or less marked typological similarity of 
fossil types as an indication of about the same age. But this im¬ 
plies often a rather rough estimate with great possibilities of 
error, perhaps irrelevant as to long epochs, but rather serious 
with respect to the shon history of Man. Here it is by no means 
sufScient tvith chronologic assumptions based only upon such 
simUarideSt as they may represent not identical dme, but only 
analogous stages in evolution of implements or zones of climatic 
or biontic migradon. 

Of course it will not be easy to get good connections between 
archaeologic remnants and exactly datable varve-depodts, but 
it is no doubt worth while trying to do so. 

As to deposits from the last archaeologic stages, or the Nordic 
Iron-Bronze, and Neolithic Stone-Age, the possibilities ate of 
course the best, and even as to tlic Aurignacian and Magdalenian 
there seem to be chances, especially when the dme scale will be 
extended through Poland over the Daniglaclal subepoch undl the 
limit of the last glaciadon, which probably represents a marked 
and recognizable climadc vertex. 

If Early Aian immigrated into the valleys of dtc Alps at the 
same rare that the last glaciation receded, there may be possibili- 
des of connecting relics of Man with datable annual melt-varvcs 
from late Glacial deposits. 

Already dated arc Gotlglacial v'arves in British East Africa 
with human relies of Aurignacian type.® This will be of special 
interest when direct determioadons are acquired concerning the 
dating of the Aurignacian type in different parts of Europe. 

'De Geer, Gcnrd. “Equatwriil pdaeolithic Tawes iti East Africa,** Ge<^r. 
Ann., Bd id, Stockholm, 19J4. pp. 7^-96. 
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For such derenninariDns ir is of importanoe to rcrntmljer 
amiaaily datable varvca have been found in British East Africa 
as well as in Russia, which have been deposited in ordinary, nor 
gladgenc lakes, and these facts greatly widen the possibiliti® of 
reliable datings with respect to Early Man, 
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SOME OBSERVATIONS ON THE REMAINS OF A 
PLEISTOCENE FAUNA AND OF THE PALAEO¬ 
LITHIC AGE IN NORTHERN MANCHURIA 

BK 

A. S. LOUKASHKIN 

Harbin Museum of the Manchuria Research Institute 


In X933 1 submitted to the XVIth Internadctiial Geological 
Congress at Washington a paper qn ‘The Post-Tertiary fauna 
of Northern Manchuria contemporary with Primitive Man*” in 
which I enumerated the discoveries made to that dme of the 
remains of a chiefly mammal Pleistocene fauna. In the foUmving 
years, new discoveries were made in different parts of Northern 
Manchuria, thanks to which it may be assumed that the country 
during the Pleistocene Age was thickly inhabited by many 
species which at present are either extinct everywhere, or survive 
only in other countries of Asia situated more to the South and 
possessing a milder climate. We may say without any exaggera¬ 
tion that nearly at every point of Northern Manchuria we en¬ 
counter some remains of a long vanished fauna; from the steppes 
and semi-deserts of the Barga in the North to the shore of the 
Liaotung Peninsula in the South, in the mountains of the Great 
Khingan and in the wide fertile Manchurkn Plain watered by 
the Sungari and its mighty tributary, the Nonni. 

Richest of all in remains of the Pleistocene fauna is the Man¬ 
churian Plain with its deposits of loess-like loam. True, a great 
part of the recorded places where bones have been found are 
those in which casual discoveries of single detached bones, or 
even only parts of them have been made. 
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Only TWO regions arc known w'hich have yielded more abun¬ 
dant finds, viz: the brown-coal mines near the Chahunor station 
of the North Manchurian Railway (former Chinese Eastern) in 
the Bar^, the northwestern comer of northern Manchuria, and 
the region of the brickyards at Kuhsiangrun near Harbin, 

In the collection of the Museum of North Manchuria at Har¬ 
bin, of bones of mammals from Chalainor, brought In between 
1923 and 1917* remains of the following species are represented, 
\iz: Elephas nmaadteus, Wihtoceros tkh&rhinuSj Eos prhmgen'mSi 
BUon priscuSt AntUope sp., etc. 

The greater part of these bones, according to the geologist 
Prof. E. E, Ahncrt, were found at depths of from 8.5 to i j.5 
meters. The strata enclosed between the depths mentioned are: 
the washed-out surface of early Quaternary deposits:, then a bed 

Fig. eetilogical cjoss-seetiofi the bortc 4 icartrig lav^er of Plcbtoccut^ 

Mamituls at ChiMnar Broi$n CcnaJ Aline of the North Alanchurii 
(former Chbicse EAStem RillTV^y)^ North Manchuria. 

EjcplaiOadon: 

A. Ground surface. 

Layers: 

L Chestnur^jrawn soil.—Modern deposits. 

1L Diy' quicksand. 

IT2, Wet sand, 

IJL Ccmipact silt. ^ Wsshed-out airface of caHy Quatnrnaiy de- 

IHa. Frozen posits. 

TV. Small tiver pebbles. 

V. Arj^llaceous slate (thawed)# 1 Washed-out surface of cofll-bcafing 

VI. Th«i tier of isaiadaortc# j deposits. 

VII. Brown cmL 
VILL Gney day. 

Figures in the contact between IV and V b)'ers3 
i. Sfcull of Rbmocerm 
ip SkioU of Biicm pfifcm, 

3. Skul of B^s sp. 

4. Tibifl of Rbinoceroj. 

5^ Mvics and ribs of Rbm^Kmf and flbepn. 

6w Other small bones. 

7. Petrification (?)» 
i. Wdlow Wattling. 

Layers included between two doired lines—Eternally frozen ground- 

(After V. P. Vodcaifcoif+ Aug. 1^170 
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of eternally frozen ground, beneath which follows a stianun of 
waslied-out argillaceous slates; which is richest in remains of a 
fossU fauna. The accompanying schematic sketch of a cross- 
section illustrates more fully the order of stratificarion of these 
beds. 

The accumulation of bones of Pleistocene manumls at Cha- 
lainor k characterized by the simultaneous presence of imple- 
ments of primitive Man. The same holds good regarding the 
second place^ viz* Kuhsiangtun. But on this more later^ after 
considemdon of the Pleistocene fauna contemporaneous with the 
ancient dwelJer of Nonhem Manchuria. 

The Kuhsiangtun deposits of bones of a fossil fauna proved to 
be the richest of all recorded thus far in Manchuria and perhaps 
in East Asia* They were quite casually discovered in 19ji in 
consequence of die activity of the inhabitants of Kuhsiangtun, 
making bricks for Harbin from the locss-like clay which com¬ 
poses the ancient terrace of the right bank of the Sungari River+ 
on which stands the town of Harbin with its numerous suburbs. 

In 193 It the author undertook excavations in this region to¬ 
gether with the palaeontologist of the Peking Geological 
Dr. T. N, Tcin, and the archaeologist V. V, Ponosov* As a result 
of this work an immense coUecrion of bones, skulls, and teeth 
was gathered, which is now in the Museum of Harbin. Another 
large coUecrion was gathered in 1933 and 1934 by the expedition 

0 Prof. S. Tokunaga and N* Naora, which is now in the Vaseda 
Universit)'^ of Tokio. 

At Kuhsiangtun, as I have w^rirten before (1931, 1933), the 
rich bone-bearing stratum lies at a depth of six to eight meters 
and lower in a thickness of loess-like clay, which consists of a 
few sub-strata little differing from each other, but in general 
more or less aJike. Outcrops of these strata appear in rw^ deep 
gullies, cur by the Wcn-chuan-ho stream and flood-water 
torrents. 



h.ATK XXIf-A Skull uf Bimu prhciii friini Kuh!ii!int(iun V'illiigic, near I larltin. excavated in Julv of lojr bv the author 
and Df. r. 11. Yin froni ilu: %vct greenish sik tpf the main ravine, cfiKlcd hv the hlohii:^ota- River. Preservcii in the ml* 
Jcetioni of the Museum of MnnehurLa Ketcarch Institute ai I hrhin. (Upper view,) I'hoKi taken by the Author, ipji. 
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After the cscavarions by the Scientific Research Institute of 
North Manchuria in 1931, partly conrinued in 1932 in excitrsions 
of the author and V. V. Ponosov, large-scale excavations were 
begun in 1933 by Prof. Tokiioaga and Naora and concluded in 
1934, Many private collectors of Haibln after heavy rains have 
secured, and continue collecting, bones washed out from the 
strata, so that at the present time many thousands of detached 
bones, horns, teeth, and skulls have been gatherecL 
As a result of the exploration of the bone deposit of Kuhsiang- 
mn during the past six years the list of recorded species of the 
Pleistocene fauna of Northern Manchuria has grown gready. 

According to the pr eliminar y determiiiadoas by Drs, T. H, 
Yin, S. Tokunaga, N. Naora, Prof- Henry Breuil of Paris, Pere 
Teilhard de Chardin, and the author, we have the foliowmg list 
of mammals, vk; 


t. Cauls lupiaj^. 

2. Cams sp, 

3. Vvlpes sp. 

4- Hyaena ultima IVlatsumoco. 
j. Hyaena sp. 

60 Feiis sp. 

7. Tjgni tigrit l&tigipHis Fin. 

8. Putt>ritis {Mustela} sp. 

9. Meles spi. 

10. [/rnusp. 

11. Tamias sp. 

11. Fseudoschtrus sp. ? 

13* Arctomys (Mamtota) 
rica (Radde) . 

14. Micrattu sp, 

j 3, Atyospalax epsilama Thomas, 
id. Citelius dauriem 

■ 7. Cbaliodomys sp, ^ 

■ 8. Arvicolasp. 

19. Ochatona sp, 

2a Lepus sp. {told Pall. ?) 


21. JVftnocer&s tichorblmis Cuv, 

11. Rbrnoceros sp, (sbiensts ?) 

13. Rbinoceras sp. {mercki 

Jagtt) 

14. Equus ireira’ffiwj PalL 
(Vai. ?) 

ly. Equus catallasL, 

16, Eguus cfr. ferus Pallas. 

17, Mgsehus sp. 

18, CapreoSus manichuTieus 
(NoacI;). 

19, Capreotus sp. f 

3a Cervas canadensis xantbapy- 
gus A. Milne-Ed^rards. 

31. Cervus (Euryeeros) pachy- 
gstetis Young. 

32. Cervus (Euryeeros) ordosi- 
ams Young. 

33. Cervas elaphtts L. (?) 

34. Cermir sp. ? 

35. Megaeeros sp. 
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36, Rusa eft. elegans TciL 
37» Rusa sp. ? 

38. Pseudaxis grayi Zd. (var. ?) 
39» Pseudaxis sp, ? 

40. Sika nippon tnantchuricus 
Swinhoe, 

41. Palaeotraffis sp. ? 

42. Aices sp. 

43. Ranpfer tarandus L. (?) 

44. Gasellasp. {guttmosa PilL). 

45. Gttzelia sp. ? 

46. Ncuiorhaedus raddemus 
(Heude), 


48. Capra {Sphaceros} idaci}- 
temis Pavlova. 

49. Bos ptimigemia Boj. 

50. Bos gfr, taums L, ? 
ji, Bibos sp. 

ji. Bison ^iscits B 6 j. 

53. jJisoR sp. 

54. BubaUts teilhgrdi Young. 

55. Probubilus sp, 
comis Riicuncyer?) 

56. Cameius sp. 

57. Gka^ao sp. ? 

58. Bophas prhmgenhss BJum. 


47. Stfiga tatarica (L.) ? 

Besides remajns of mammals at Kuhsiangtun have been found 
a bone and egg-shells of the ostrich (Struthw or Struthioiithis)^ 
bones of the soft-armored turtle {Aujida tftastoki) , and fin-bones 
of the stvallow-fish {Pseudo&agrus sp.). 

enumerated finds the most interesting are the remains 
of the giant deer, Megaceros, Euryceros; of the fossil buffalo, 
Prohubttlus triquetricomis; of the ostrich; the deer, presf- 
daxiSf the giraffe; the screw-homed antelope {Spiisocsros ksitclj- 
tensis)y etc. 


Of the discoveries made lately in other parts of Northern Man- 
churia, particular attention is warranted by that of the upper part 
of the skull vrith the horns of a wild sheep, Ovis sp., which b the 
summer of 1934 brought up by fishing nets from the bottom 
of Lake Dalai-Nor (Barga), not far from Chalainor station; it 
is now in the private collection of Archimandrite Nathaiiad 
Lvov of Harbin. This discovery and that of horns with part of 
the skull of the screw-homed antelope explodes the asserdon of 
some zoogcopphers to the effect that Manchuria has always 
remained outside of the area of representation of rhe members 0/ 
the families of the wild sheep and goats. (Nasonoff, N. V„ 
1919). 
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Fjo. J4—A sknch p hn of die KnlisUiigtini ViUa^ stibufb of Hftdiin (Nofih* 
cni Manjchum), where f^ssi) bones of PleiscotrciK fsniaa and IMeeoUtliic bone 
and stone tmplemenis were excavated during 1^31-1^14. 
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Summing up and analysing the fossil fauna of the Pleistocene! 
take the liberty to repeat the formerly (1933) published par¬ 
ticularities and characteristics of the latter. 

j . From the point of view of contemporary zoogeogtapEiers, the 
Pleistocene fauna of Northern Manchuria is represented by variove 
forms which give it an unusually complex and special character. To¬ 
gether with the representatives of the north, such as the elk, mam¬ 
moth, and hairy riiinocerDs, southern forms, such as the buffalo, 
hyena, and tiger, flourished. Another interesting peculiarly of the 
varied mixture of forms is that it comprised animals differing eacecd- 
ingly in their characteristic habitat-typical plains forms, such as the 
hare, bison, antelope, and ostrich, and even ypical desert forms, such 
as camels, existing side by side with ypicaf forest forms, such as the 
ox, elk, reindeer, bear, and many others related to inhabitants of the 
high mountain regions of today. 

z. The second striking feanire shown by the remains found is the 
existence, in association with typically Pleistocene animals, of forms 
cliaractcrisdc of the Tertiary fauna. To this category among others 
belong buffalo {Probubalus triqu^tneonas ? Rntimcyer) and a sec¬ 
ond species of rhinoceros {Rhinoceros sp., possibly Ji. mercki jiiger). 
This association indicates that in Northern Manchuria these animals 
existed considerably longer than in ocher localities and survived into 
the Pleistocene. Several lines of evidence indicate that, favored by 
the absence of a glacial epoch in Manchuria, numerous forms prob¬ 
ably suHi'ivcd into rcladvely recent times; In Chinese chronicles are 
preserved several references to oxen and rhinoceros contemporary 
with men. 

3. In the fossil remains of the ancient fauna of northern Man¬ 
churia wc also find forms that exist in other countries at present— 
for instance the camel, hyena, and ostrich—and some that are still 
living in Manchuria, the long-haired Manchurian tiger (Tigrit tigris 
fottgipilis Fitzinger, the wapiti (Ceroarj canadeTtsis taittbopyffts 
Milnc-Edw'ards), the roe deer (Cspreohis mantchtn’icus Noack), 
the antelope, and others. Not without interest is the finding, in 
^ Kuhsiangcun, of the bones of the soft-shell turtle {Amida maackt 
Brandt), which lives at the present in the ravines and bkes of Man¬ 
churia, All these facts put together confirm the existing opinion that 
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[he contemporary’ fauna of Manchuria is ^ relict fauna preserving 
[iianjr animal and plane forms surviving from the far past of the 
country. 

Proceeding now to the Palaeolithic Age of North Alanchuiia 
I most say that already in 1931, when I was at work excavating 
in the bone deposit of Kuhsiangtun together with the archaeolo¬ 
gist V. V. Ponosov, I took notice of two circumstances calling 
for attention. Notwithstanding the richness of the bone de¬ 
posit we did not find one single complete skeleton. Even the 
skulls were without lower jaws. All the bones were scattered and 
mked up. The second circumstance, most astonishing to me, 
was the abundance of small fragments of bones, a great per¬ 
centage belonging to the hollow ones rich in marrow, which for 
the greater pan proved to be broken lengthwise. 

All this taken together gave me the tight to advance, in 1931 
m my article “Recent Discoveries of Remains of Pleistocene 
mammals in Northern Manchurk,” my query,— are not the bone 
deposits of Kuhsiangtun kitchen refuse of the Palaeolithic hunter 
of North Manchuria? This conclusion tvas reached, after, during 
our cxcavadons, w'e chanced upon small lumps of charcoal. As a 
corroboration also served the discovery by Prof. Brettil on some 
bones in the collection of tlie Museum at Harbin of traces of fire 
and even of notches and scratches, not produced by natural wear 
and tear, but more Ukdy by the hand of Man, Just then V, V. 
Ponosov found the first stone implement, made of rock-ctysed 
in a very rough way, similar in type to the quartz implements 
of the SmmtJjropus pekinensis from Choukouticn. 

According to F, A, Velevskiy (V. J. Tolmachoff, i93i), 
among the bones of mammoth, rhinoceros, and others which 
were fished out of the Sungari River off the toum of Harbin 
(derived from the banks below the mouth of die Wentsnnho 
rivulet), there was one stone distinguished by its particular 
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shape, which apparently had been given to k andJidally. Un¬ 
luckily, ihk implement was lost afterwards. 

In the course of the excavadom of Knhslangtun in 1953 and 
1934, Prof, S. Toknnaga and his assistant N, Kaora gathered an 
extremely large collection of bone fragments showing traces of 
having been worked by Man, also some impiements and working 
refuse. 

To judge from the photographs accompanying the repons of 
the savants mendonedj but very few of them may be considered 
as true bone implements. The first place among them k doubt¬ 
lessly occupied by a wonderfully preserv^ed object of bone which 
is well and ncady polished. This implement looks like a prick or 
stylet of oval cross-sccdouj from which the peduncular part has 
been struck off. The length is 140 mm., the vridth at the base 
14 X S mm. It is distinguished by a high polishing technitjue. 
Three other implements are of considerably coarser work¬ 
manship than the first, but they deserve attention^ They are all 
made of mammoth tusks. A halberd-shaped implement is 117 mm* 
long and 3 1 wide, a scoop-shaped one 530 mm^ by 1 ^o wide, 
and a spear-handle-shapcd implement has a length of j^o mm. 

The stone implements of the coDecnoiis of Messrs* Tokunaga 
and Naora are for the greater part fragments and w'orking refuse 
rather than finislied implements* 

Regarding quality of workmanship, first place among them is 
taken by a tiny curv^cd scraper of bluish-grey opalt measuring 
30 X 26 mm. and showing careful retouch at the working edge 
Then follow larger scrapers of basalt and measuring 52-5 ^ 32 
and 50 X 20 mm, of Uparite having a length of iS and a w^idth of 
53 mm. We note three other implements, which the savants men¬ 
tioned classify as "wUlow shape" implements. Two of them are 
made of chert and have dimensions of 42 x 27.5 and of 34.5 x 
26.5 mm., respectively, while the third one^ of quartz, measures 
61 X 25 mm. Thus we see that all these implements are of small 
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size. The only stone object is a lump of basalt of an irregu- 
Lrly triangular shape, measuring iz6 x 98 mm., which shows 
tiaccs of working on two of its horde is. 

In 1934, Archimandrite Kathanacl Lvov and the archaeologist 
V. V, Ponosov also collected some stone implements, two of 
which are very interesting; one of them is a mediuim-shaped 
scraper-nuclciis, the other one an elaborate little scraper-lamcl. 

The excavations by the Scientific Research Institute of North 
Manchuria in 1931 and by the expeditions of Prof. S. Tokunaga 
and N. Naora in 1933 and 1934, were conducted in the main 
gully, at the bottom of which the Wenebannho flows, i.e. on that 
spot where the banks of the rivnlec and of the gully have suf¬ 
fered most of all, both from the river itself and from the aedvky 
of the brickmakers of ICuhsiangtun. The bones and the stone 
and bone implements accompanying them were w'ashed out by 
the river from the strata in the mass of loe^-likc clay and buried 
again in a disturbed order in its bed in the silt. 

Prof. S. Tokunaga and N. Naora think that the bonc-bcaring 
stratum examined by them at a depth of one to three meters 
below the bottom of the gully “shows absolutely no sign of its 
having even been disturbed either by human hands or by the 
forces of nature, but it remained entirely as a natural deposition.” 

Personally 1 am of a different opinion, particularly since in the 
autumn of 1934 V. V. Ponosov and I found an undisturbed 
bone-bearing bed in the comparatively recently formed second 
gully (to the right) where it is marked at a depth of six to eight 
meters (according to a measurement by Ponosov), As the places 
of the excavations of 1931,1932 and 1934 arc considerably lowTr 
than this stratum, it is evident that all the bones and implements 
occurring there "were washed out by the river from the bone¬ 
bearing horizon in a comparatively recent past, and they cannot 
be considered, of course, as undisturbed natural depositions. 

In all probability even the whole bone-bcaring stratum within 
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the thickness of loess-like eby at Kuhskngnin docs not represent 
in itself the place of the original deposition of the bone, but 
rather one of secondary deposition. The bones, together \rith 
masses of the loess-like day washed out somewhere upstream, 
migrated downward and formed the present deposits where Kuh- 
siangtun is now standing. 

Thus, the place of the primary burial of the bones, and the 
traces of the Palaeolithic encampments, is to be looked for some¬ 
where higher up on the auejent tcnace, towards the East, 

The second gully, in the bone-bearing stratum from which 
the stone implements were taken by Archimandrite Nathanael 
Lvov and V, V. Pooosov, having suffered less from natural con¬ 
ditions and the brickitiakers, ought to draw the attention of ex¬ 
plorers to more careful excavations, which may lead to interest¬ 
ing and valuable results and give us an idea of the remote past of 
Manchuria. I am not afraid of exaggeration in stating that to the 
deposits of Kuhsiangruti is reserv'cd no small part in unfolding die 
archaeology of this country. 

Comparing the scmtigraphical conditions of the deposition of 
the bones and stone implements near Kuhsiangtun with those in 
the Palaeolithic encampment on Verholenskaya Gora near Ir¬ 
kutsk, we may say that they arc identical; both belong to die 
type of the loess camps. 

The implements collected by Prof, S. Tokunaga and N. Naora 
have been referred by these savants, in comparison with the 
chronology of the European Palaeolithic, as “Moustie** or “Orig- 
nan. The archaeologist Ponosov likens them on account of the 
type of their workmanship to the “Magdalen." 

Conceding to Kuhsiangtun first place in importance for its 
rich remains of the Pleistocene fauna and the occurrence of im¬ 
plements of the Paleolithic type, the second place belongs to 
Chalainor, about which I have spoken above. 

Though it has already frequently been pointed out in liters- 
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turc, I would repeat ooce more that at Chalainor in a stranmi 
containing bones of the mimmoch, bison, rhinoceros, and ocher 
maitunals, at a deptii of from 8.5 to 13,5 meters, human artifacts 
were discovered which preliminarily' are to be attributed to the 
Palaeolithic rather than to the Neolithic, In 1917, P, A. Pavlov 
brought thence the butt-end of an axe made of a filed round 
piece of a deer’s antler with a T-shaped cross-opening bored 
through it. This buti-cnd is rather well worked, and polished by 
use. Its size is 95 x 85 x 30 mm. 

Tlicre also was found another piece of deer’s antler doo mm. in 
length with the tines struck off and a ring-shaped filing in the 
middle which for some reason has not been finished. Both these 
objects, as well as the fossil bones of mammoth and rhinoceros 
found together w-ith them, are in an equally complete state of 
prcscrt'acion, and covered with the same dark patina, being at the 
same time equally silicified, i.c. petrified. 

At the same approximate depth, but in another place, a wat¬ 
tling of willow twigs measuring 500 x 1000 mm. was found, of 
the same ty-pe used by fishemien for closing a riv er. Not far from 
the wattling a fragment of a tree was found, rudely worked into 
a board measuring 400 x looo x 70 mm. 

Unluckily, both these finds became lost to science forever, for 
the administradon of the mine left them at the working pboc 
without caking photographs of them or protecting them. 

in >934, in the same mine, a human skull was discovered, ap¬ 
parently a female one, but it is unknown from what depth and 
from which srracum. In structure it is Hmm sapiens. Its where¬ 
abouts at the present dme arc unknowm. 

In the Museum at Harbin is a part of the upper part of a 
female human skull, secured by Mr. Pateleyev in 1917 from the 
mouth of the Urshun River, where ir was brought up from the 
bottom. This locality is on the eastern bank of Lake Dalai Nor, 
about one hundred kilometers west of the Chalainor mines. This 
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skull is very old and has rather strongly developed eye arches. 
Perhaps k belongs to the bter Palaeolithic. 

Of other localities “suspected” as Palaeolithic, we may mcti- 
rion liailar (Batga), where on a sandy blow-our, during the 
explorations of Neolithic encampments in 1928, working refuse 
and half-worked river pebbles of medium ske were discovered, 
which by the shape of their finish and a more ancient aspect were 
distinguished from the typical Neolithic implements of this re¬ 
gion. At the same place a vertebra of a rhinoceros was found, on 
which were preserved traces of scrapings with some sharp tool 
like a chisel, clearly not caused by the teeth of some beast of 
prey, as was thought first. 

In 1934 the author discovered a fine natural cross-section in the 
diluvial sediments of the ancient terrace of the right bank of the 
Argun River near Hailar station, where he collected some bones 
of rhinoceros, mammoth, fo^ horse, os, bison, and deer. This 
place is still waiting for exploration, which perhaps may produce 
traces of the Palaeolithic there. 

In conclusion we may say chat the first steps in the realm of 
the exploration of rhe Palaeolithic Age of North Manchuria 
have led the explorers to concrete results in that the existence of 
this most ancient human culture may be con^dcred as proven. 
Traces of human activities in the shape of implemeniSi though 
not numerous, have been discovered. It is still left to discover 
Man personally. We hope that this second and concrete problem 
which is still before us, will be solved, too, by the united efforts 
of interested persons and scientific institutions, perhaps in a not 
50 remote future. 




THE CONFINS AlAN- 

A CONTRIBUTION TO THE STUDY OF EARLY 
ALAN IN SOUTH AMERICA 

By 

H. V. WALTER* A. CATHOUD, ajh) ANIBAL MATTOS 
Academy of Science of Atmos Geraes^ Brazil 


Tm£ highlands of the State of Minas Geraes are paiticularty 
rich in limestone foraiatioos* which geologists liave derennined 
to be of Silurian origin, and numberless caves exist which were 
carved out of the rock during pluvial periods of Pleistocene 
rimes, Alany of these caverns were explored by W, P, Lund, 
the Danish naturalist, a century ago, aaid his collection of fossil 
mammals and human remains now forms parr of the Copenhagen 
Museum. Since his days until the present, practically no explora^ 
tion of a scientific nature has been carried out, and one of the 
objects of the Academy of Science of Minas Geraes is to con- 
rinue this very interesting and important work. 

Excavations have been carried out in the Lagoa Santa region 
of the Rio das Velhas valley during the past four years, the 
principal locality being the Conrins Cave (also called locally the 
Moiruario Cave), a distance of five mil^ from the small town 
of Pedro Leopoldo, and about eight miles from the village of 
Lagda Santa. 

The Con 6ns Cave is in a limestone rock, completely isolated, 
rising to a height of about one hundred and forty feet above 
the ground level, and the entrance to the cave is about half way 
up, access being obtained by climbing a winding path up the 
cast side. 
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The encrance to ihc cave had been sealed with iimricnsc blocks 
of sediineiicaiy conglomerate and rocks during pluvial times; 
but of relatively recent years (possibly at the time of the con¬ 
quest) tribes of Indians had used the protecdon of the rock- 
shelter as 3 camping ground, and there had boded their dead. 
From dme to time villagers froin Conlins would find human 
bones lying on the ground surface beneath the rock-shelter, 
exposed by erosion, so that the site came to be known as an 
Indian burial ground. 

In I pi 6 Dr. Padberg-Drenkpol of the Rio Nadonal Museum 
visited the place, and undertook an initial investigation of the 
site. During excavations he was fortunate in unearthing the re¬ 
mains of many Indian skeletons under the rock-shelter, and 
w'hile removing the conglomerate and blocks of fallen stone, the 
entrance to the cave was gradually exposed to view. Many cons 
of material were then taken away undl the opening was per¬ 
fectly clear, and the cave accessible. Duiing this preliminary 
w'ork a few molars of a young mastodon were recovered a few 
feet beneath the surface of the cavern floor near to the entrance. 

Dr. Padberg returned to Rio after spending two months in the 
Lagoa ^nta region, and the site remained abandoned until the 
year 1933, In this year w^ork was r'ccommcnccd under the super¬ 
vision of a member of the Academy of Science of Minas Geraes, 
and earth and rock material were slowly removed from the cave 
and dumped outside. The Confins Cave is twenty-five feet wide 
at the entrance, tapering to five feet in w'idth at the far end, 
which is at a distance of sixty-five feet from the opening. 

During four years of exploration of the cavern Interior no 
vestige W'as found of human remains; in fact, with the e.xcepcion 
of rats and bats, no remains of existing animals were recovered 
from the alluvial deposit of che floor. 

.As the work progressed, to a depth in some places of fifteen 
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feet, large blocks of decomposed calcareous rock were found 
often embedded in hard cemented earth, wliich contained few 
fossils, suggesting possibly great inundations, when the cave was 
completely flooded. Other epochs of perhaps little rainfall were 
represented by strata containing considerable quantities of gas¬ 
tropods, and it was in these beds that the remains of fossil 
mammals were mostly recovered. 

Various layers of stalagmite were observed at different levels. 
Indicating depths of ilte cavern floo'r in past ages, 

Fossil remains of Pleistocene mammals W'hich occurred during 
excavations include Ursta^ Auebenia ?mjor ( llama ), giant capy- 
bara, Equus, Sndlodm, Mylodon (giant sloth), DicotykSj 
tapir, Mastodon^ and other remains which still have to be classi¬ 
fied. 

In February 1935 while excavating beneath a layer of stalag¬ 
mite which extended over the floor at the end of the cave, at 
a depth of a little over two meters, the skull of a horse in a 
fragmentary condition was recovered, and at a short distance 
three molars, one pre-molar and part of a limb bone of a young 
mastodon. A few days later, while continuing excat'atlons at 
the same level but nearer to the \vall, a partial human skeleton 
was exposed. This find was totally unexpected, for during the 
whole period of exploration by members of the Academy no 
sign of human habitation had been seen while removing the 
alluvial deposit w'hicb contained remains of fossil mammals. 

The skeleton was lying in an c.\tended posidon, and several 
bones were missing. Unfortunately on removing the skull it 
fractured into several pieces, but with care it was possible to 
make an almost complete reconstruction. 

The conditions under which the skeleton wtjs found clearly 
indicate that the man had a natural burial, The poation of the 
remains differed from those found in Indian burial grounds of 
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the Lagoa Santa race and other native tribes of Brazil. The 
Indians always biined thcLr dead in dra^vn-up contracted posi¬ 
tions, which is still a custom among native races of rhe East 

Wc can aflinn that the Confins Man was found in an ex¬ 
tended position. Furthermore, the left side of die skd! and some 
limb bones show the claw marks of rodents^ which supports the 
theory’^ that the man w'as not buried artificialJy^ but lay exposed 
on the surface of the cave until water carried in sediment, 
which gradually silted until he by under a depth of os'cr two 
meters of alluvial soil. Later a layer of stalagmite was formed as if 
to seal his sepulcher^ and so his remains were preserved anti! they 
were exposed again in 1935. 

Admitting that the Confins Man received a natiual burial it is 
reasonable then to assume he lived to^^ards the end of the Pluvial 
period, when the upper floor of the cave was being laid down. 
It is known that the only faunal remains which w^ere found in 
this stratum were composed of extinct kinds, so it would appear 
that he survived and was a contemporary of the mastodon, horse 
and other mammals of the upper Pleistocene or Pluvial Age, At 
a bter period the entrance became sealed with fallen rocks and 
sedimentary conglomerate, and die cave was left high and dry 
above the level of the Con 6ns lake, which is nowadays ihiny 
yards distant from the limestone rock. 

The earth which covered his remains was similar to that 
found everywhere in the cave associated with fossil bones, and 
the general appearance of the skeletal parts was sinular to that 
of extinct animals. 

It is interesting to note that in historic times it is impossible for 
the Confins lake to flood the cave and carry sediment inside^ as 
its elevation is sixty’-five feet above the present level of the lake, 
and erosion has lowered the latteris bed one hundred feet below 
the rock-shclter. 




Plate XXJV-Thc Confins Man. 
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No hirnian artifacts were Pound together with the skeletal 
parts of Confins man. 

Practically no evidence exists in Brazil from which It is pos¬ 
sible to determine when the transitional period of the Post- 
Pleistocene (or Pluvial) commenced. Although it is generally 
assumed that many forms became extinct during or at the end of 
that period, it is not yet possible to compile a chronological 
order. 

The fact thac in our belief Confins Man was contemporary 
with animals now exanct, docs not infer that he is of great age. 
From palaeontological studies made elsewhere in this region it 
is not at all unlikely that certain Pleistocene mammals became 
extinct in relatively recent times, and still survived when man 
first appeared in the Rio das Vclhas Vabey. 

From these conaderations we conclude thac the Confiiis Man, 
who is a dolichocephalic type of “Hoitto sspieits” lived a few 
thousands of years ago, when the floor of the cave was two 
meters lower than at present, and when the ground level was 
such that heavy rain could flood the cavern and deposit sedi¬ 
ment. We can only place this at the end of the Pluvial, or during 
the Post-Pluvial period, during which epoch there is every evi¬ 
dence of immense precipitations. 


MEASUREMENTS OF THE CONFINS SKULL 

Diameter antcro-posccrior maxunum .... 17® tnm. 

Diameter transverse imxirnum...113 mm. 

Diameter bregma-basion (obtaiaed by calculation) .. 

Diameter biauricular ........ ... -. ■ 

Diameter bitemporal ... -.* • ■ ■ 

Diameter bistephanic ........ 105 mm. 

Diameter b 1 frontal uunimum .....* * • 94 turn. 

Diameter astcric ......* *.* ^ 

Diameter biparietal ..*... '*3 

Length and brcadcli of the kft glenoid fossa of the temporal. 15x15 


141 mm, 
1 ID mm. 
126 mm. 
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Cmvcs of the skull: 

From die nasioti lo the ophryon ..„ „.. 35 mm. 

From tile nasion to the bregma.*. tay mm! 

From die bregma to tlit lambda.. , 

From the bmbda to die opisdiion . 1 u mm 

Bianricalar curve ...... .!! yoj mm! 

Facet 

Intcrorbital interval mm. 

Extcinal biorbital distance .jp^ mm! 

Internal biorbitaj distance gj mm 

M 3 .\imuni height of the orbit. ,j mm. 

Maximum breadth of the orbit ........... ' " ,f mni 

Depth of the orbit ...j mm! 

Oiaineter bimnlar maxirnum .... ^ ^ i mni_ 

Diameter bkygoniatic Cobtained by calculadon) !!! ”! i j r mm! 
Disc^ce from the rmioti to the nasal spine ^ a ^^» 49 mm. 
Maximum brcaddi of the nasal cavities * * 14 mm 

To^ height of face.. ,„.!!!!!!! mm. 

Height alveolar point. 3^, 

Drstance from die alveolar point to the nasion ___ „, yo mm. 

Distance from die alveolar point to the basion*.. , [7 mm. 

Distance from the nasion to the basion*. ,,o mm. 

Inferior Maxillary: 

Angular inedinadon of the ascending ramus .. m" 

Minimum breadth of the ascending ramns it oim. 

Distance from the base of the sigmoidal slope to the gonion 51 mm. 
Dist.ince from the gonion to the gnathion g r mm. 

Distance from the external edge of the incisors to the mid!! 

dltcrf the condyle . . ^ 

DnoMce tan, the intercondyle(,dcen from tecemcr) ... to, ram. 

Height of ihc maxillary, benveen tivo pre-molare. 11 mm 

Maxinium ditckness of die maxillary. ,0 mm 

Major diameter of the condvles ..,.!! .. „ 

Minor diamerer of the condyles ............. ^ 

Breadth of the ascending rai^ms \ai^ ual^owest K^ent!! 37 IZ! 


Obtained by calculadoii. 


























The Cdxfins 


347 


NasaUmakr ^glc of FJowcr ^w ^^ V45v<> 

Angle of prognathism (method of Rivet) ^^^. 66t|o 


Indices: 

Cephalic »*.^ . 69.1 

N^al HI ^^ ^...^. 48,9 

Orbital ...* 94^1 

Height-length of the cranium ..*_*. * 80|O 

Height-breadth of die emnium ____ 114,0 

Strength of the mandible ... 35®tO 

Cranial capacity ... ................ f,j8i cm. 


From the accompanying photographs it ’will be observed that 
the basal parts of the skull are missing. 

When measuring the skull the position of the basion was 
determined by calculation^ considering the length of the occipital 
orifice as 3 54 which is the average in sapiens Also 

the diameter of the bi2.ygomadc was estimated as one of the 
arches had been reconstructed artificially. 

From morphological evidence it is apparent that the skull is 
masculine. 

The measuxements point our that it is dolichocephalic,, hj'psi- 
cephalic, prognathic, mesorhinic, with megascmic orbits and 
elliptical rather shallow paladne arch. The prognathism is essen¬ 
tially sub-nasal. 

In consequence of the height of the zygomatic arches and the 
medium development of die fronto-parierah the skull can be 
considered phrcnozygic as can be seen in the photograph. 

The frontal region above the superciliary arches Is slightly 
sabent developbg posccriorlyt however without any acecn- 
tuatlon. 

The forehead is lowi and the skull although hypslcephalic 
does not possess the pyramidal aspect generally noted in the 
skulls of the Lagoa Santa race as defined by Rivet* Soten, Han¬ 
sen, etc. The view in profile is impressive because of the sub- 
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maxillary prognathism, and in the accompanying photograph the 
claw marks of rodents can be seen. 

In view of the conditions under which the remains occurred, 
and for future reference, we have resolved to designate the skull 
as^ The Confins Man" recognising him as one of the most 
piinutivc tj'pes of Momo sapiens** of the paleo-American race 
of Asiatic origin yet discovered in South America. 


THE PLACE OF HOMO SOLOENSIS AMONG 
FOSSIL MEN 


BY 

W. F. F. OPPENOORTH 
Zeist, Holland 


Several authors have, ^ce my pidifnimty publicadons^ on 
Homo soloensist expressed as theii opinion that this fossil man 
should belong to the group of Horno Jieatidenbalottsis. Among 
these authors are Weidcnrcich “ who believes that H, ro/oenjir is 
perhaps the Hmno pmmgonms anatkus^ all the skulls showing 
the same particularities, a question of race- Von Kocnigstvald® 
changes this name for reason of priority into H. nesTtderthslensts 
soloensis* Vallois* considers it like the man of Rhodesia, or 
closely related, instead of H. itemderthalentts^ 

I suppose that these opinions result from the incompleteness 
of my first descriptions, for there arc several tj'pical differences 
between H. soloensis and H. neanderthdensh as 1 already have 
had opportunity to explain in an address before the Netherlands 
National Bureau of Anthropology “ 

But let us first look for the features, as far as they are present 

*W. F. F. Oppcnoonii, “Howo (Javinthropus) solocn^ ^ plisioM<me 
fliensch win Java.*’ Meded. Dienst v/d. 4Mijobcww in Ned. Indie rwjk an. t^j*. 
"De vondst van palaeolidusclu mcnschelijke schedcls up Java." De Mijnbt- 

f eoieur, Jeoi 1931. "Fin ncucf diluvialer Uimensch von Jav#." Naniv und 
luscum, Sqn. 19 j a. 

*Fr. Weideiuekh, “Uelwr pithecoide Merkcnale bei Sinanthropuv pekmeasis 
tt. seine Kamfliesecschichtlielie Beuitediuie." T- f. Anat- y. Entw. Gesch. 1933, 
Si-99* 

*G. H. R- von Koenigswald, “Zur Stmtignphie dcs javanischen FleistDcwu 
De Ttig. in Ked. Indie <934. IV. no. it. 

* H. Vallois, "Le Javanthiopus." L*Anthropologw, t 45, 1935. 

* Read ac AmsKxdam on Ailay t, i93d> 
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in the Ngandong man, that detemiine Homo nemderthalsnm. 
Boulc* gives the following diagnostics; 

•"Cbqis de petite taille, iris massif. Tele tris volummcasc. Indice 
ccphaJique moycn. Crane tris apJaci; arcades orbicakes inormes for- 
manr un bonrrekt continu; front tris fuyant; occiput saillant eccam* 
prime dans le sens vertical. Orbites tris gratides, rondcs. Unc attitude 
bipcdc ou vcrricale moins parfaite quf chez les hommes 
Jambes tris courtes. 0:pacire ciphalique moyenne dknviron 1400 
cendmetres cubes," 


Boule remarks, however, that several neanderthaloid skulls 
have been found that show only some of the characteristics of 
the Neanderthal type, bur that they are false Ncandcrthaleis. 

Some of the Neanderthal features stdl appear with recent man, 
e.g, the Australians have a bar of bone above the eyes, a torus 
supraorbitalis. but they arc by no means Neanderthalcra. 

So with the Ngandong man, Hoftio ioloensis, several feature 
arc of The Nkandenhal type, c.g., the flat forehead, the heavy 
eye-brow ridges, but there are also many others that do not 
agree. It is remarkable that in this respect there is a great con- 
formity \vith ano^er fo®U skull that has given much trouble 
concerning its relation to other fossil types and to recent man, the 
Homo TbodeHenm. 

All the Ngandong skulls show the same peculiarities of 
shape, so there can be no doubt chat they belong to the same 
type, a type with primitive features: a flat forehead with a very^ 
ecidcd protmaon along the supraorbital region, forming a heavy 
toms supraorbitalis; a considerable postorbital narrowang and, 
tn a vcitica! sense, a compressed occiput with a torus occipitalis 
^nsversus. There are also typical features of Neanderthal man, 
but when smdied more exactly it becomes evident that all these 
parti ides are more or less different from those of the real 
^ M, ^Lci Hixnrnes fos^les,** 








Pi ATE XX\"-Abcivcj Torus suprAortilralis of N^adong \1, oH^rnijU Middle: 
tlic ^Ai}\c of Ngiiidoti^ V, iTfisL Bedow: die satiw of Ncind^nhi] niun, csist 
of N«iid«ThaJ-I>usscldorf skull 
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Neanderthalcr Moreover there arc some very important dif- 
fereoces. 

I have made emoiograms in the Frankfurt orientation of the 
skulls, 1, V and VI; of skull TV (only the frontal bone of a 
female) the mid-sagictal contour has been made with the aid of 
a cast. When the mid-sagittal contours of these four skulls are 
placed together, all orientated on the or-po plane with the po 
coinciding, then will I, IV and Yl nearly cover each other; V 
however is much longer and higher (Plate XXV). Of this skull, 
the biggest one ever found, the de? 4 'eIopmcnt of both tori is much 
stronger, also the places of attachment for the muscles arc more 
developed, especially in the nuchal area; the forehead is flatter. 
So I rhink it correct to say that V is a male and that I, IV and V1 
are female skulls. 

These skulls belong to adults, but there has also been found 
the frontal bone of a child (skTrll TI) bctw'cen 3 and 7 years old 
and this bone has neither a torus supraorbitalis nor a linea 
temporalis. 

A\lrh all skulls the face is lacking; the remams belong ex¬ 
clusively to the neurocranium. Hence of the facial characteris¬ 
tics there can be made only suppositions, the more so as we did 
not And a mandible nor a single tooth. 

The only limb bones found arc a fragment of a tibia and a 
damaged right one, and this tibia show's no affinity with Nean¬ 
derthal man and thus corroborates the conccptioti that the two 
forms arc different. 

1 have mentioned that the neandcrthaloid (as w'C can call 
them) characterisdes of H. Toloensis deviate from the real Nean¬ 
derthal features. One of the striking neandcrthaloid features ^ 
the heavy bar of bone above the orbits. In Neanderthal man we 
see two arcs connected by a slight depression; on the Ngandong 
skulls the structure of die torus is quite different, more chim- 
panzoid. Though b all skulls not ab^lutely the same, the torus 
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IS a nearly straight, continuous hone ridge. Only on skull VI 
is there a slight depression and the torus gives an impression of 

arc shape above ihc orbits, but the upper side is a stniielu line 
(Pbte XXVI). ^ 

Although immediately under this torus the orbits are broken 
away and so their shape is not knotm, it seems impossible that 
the orbits should have had the round shape of the Neanderthal 
tj'pe. In my opinion, and I have tried it by reconstmerion with 
wax, the only possible shape must have been more reaangular, 
like that of Cro-.Magnon man. On this consideration I com¬ 
pared the orbits of other fossil and recent skulls and found for 
the litight with Obercasscl 3a mm., \^^adjak 33 mm., Goca lama 
(Java) 31 mm., recent Javanese 33-35 mm.^ so 1 estimated 30 
mm. as about right for H. sohejjsij females and used this meas¬ 
ure for orientation in the cianiophor. 

On the Neanderthal skulls there is a fossa supragbbellaris that 
k tacking on the Ngandong skulls; here the torus supnorbltalls 
passes away imperceptibly in the frontal bone \rirh 3 fluent, 
hardly curved, line. The frontal bone has a slight crest, which is 
Jacking on Neanderthal skulls and gives to the Ngandong skulls 
in some degree a roof form. 

The occiput of tlic Neanderthal skulls can be compared with 
r e fonn of an egg with a ridge, die loni^ occipitalis transferals, 
but on the Ngandong skulls it has quite another shape. The 
nuchal plain is very flat, has a strong crest and is nearly rec¬ 
tangular (about too*) to the upper squama. Bet^veen the wn 
pns of the occiput h ^ heavy toms atid so the <xrcSput has a 
striking tKCmblance to that of Rhodcsbn man. 

I ho^ to have shown above that those neanderthaJoid char- 
actcj^tics arc more seeming than real as far as proof of the 
tdeniity with Neanderthal man is concerned. 

But there are also additional points of (Mcfence. 

Tlie cranial capacity is of great significance. For H. nemder^ 
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thalmsis Boule mentions an average capacity of about 1400 cc. 
It is best TO take for comparison separately the capacidcs of male 
and female skulls. For the mak La Qiapelk skull Boule cal- 
ojJaced t6oo cc., for the young male Le Moustier skull Weinett 
csrtmaccd 15(54 cc., for the female skull of La Quina, Hemi 
Mardn calculated [350 cc. 

TTie Ngandong skulls, es'tn the gigantic male no. V, have aB 
a smaller capacity than the female of La Quina, In my pre¬ 
liminary pubbeadons 1 calculated the probable cranial capacity 
for Ngandong (according 10 the method of Welcker) as 1140 
cc., and according to the method of Manouvtier as 1115 cc.; 
for Ngandong V, which I measured with dry sand, about (300 
cc. After that, skull VI was found and this skull, being more 
complete and having the base intact, offered the oppominity of 
making mote accurate calculations. Alorcover it was possible 
with the aid of this skull to impros’e the calculations of no. I. 

"nic two just mendonod methods of calculating the cranial 
capacity are intended for recent skulls, so fossil skulls with very 
thick bones—and this is the case with the Ngandong skulls—will 
always, with those eJEOcranial measures, give results that must be 
too high, particularly when there axe stilt heavy tori, Since after 
the complete preparation of the skulls I could measure the 
thickness of the bones of some skulls and there could be made 
some endocraiual casts ( 1 , IV and V), I preferred the method of 
Froriep,^ a method that has given very good results by com¬ 
parison with measured capacities of skulls. 

Cap— !4 (LxBxH), in which 

L—internal length, B—internal breadth, H—total height (Vir¬ 
chow), from basion to skull contour. 

Skulls I, IV and VI have median contours that nearly co¬ 
incide; the thickness of the bones of I and IV, I could measure 

Froncp, ^Ueber die BeKbnniiing der Sehidelcip^cttic durdi MofuEig 
und B^chnung^.'* ZeiodUi f, Moiph^ Amhrop. 
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directly, also chc inrernaJ length and breadth of no, I; so it is 
possible, with a great amount of exactness, to estimate the in¬ 
ternal length and breadth of VI. H. ext, could be taken from 
the sagittal etanlogram in rninkfmt orientation^ H tnt. is about 
10 muL less. 

With this method, one of the most accurate piwsible ^ I find for 
the cranial capacity of Ngandong VI, 1189, in round numbcis 


t190 cc. 

In applying the method of Froriep to Ngandong I, wc miss the 
total height, the baslon being lost, but the opisthion is present. 
So by constructing in the sagittal craniogram the diameter of the 
foramen magnum from the data of skull VI, it is possible to find 
the basion with only a very litde possible error; and the error in 
the total height will be still smaller. In this way the calculated 
capacity is 1158, m round numbers 1160 cc. 

So I find for these tw'o female Ngandong skulls capacities of 
1160 and 1190 cc,, giving an average of 1175 cc. 

With the large male skull V the basion is also missing, but can 
be estimated in the same way as has been done for skull I; the 
consequent calculated cranial capacity is 1316 cc.* 

The difference in cranial capacity betw'cen male and female 

' pulsoU in # rr«nt piper (“On the fofflU huntan ilniUs lecciitlv discoveMil 
m Jai-a and tjy Prof. Eugae Dubois." Man. ipjr.'l) the 

? somewhat different result. He mcasunHl the innsmd 
Icngili, bnadth and height on ait endocranial cast of NtnuduoF t and calculated 
ttte height from the meinij acusriciis on the slniU cw. Aceordinir ta Fltirwp 
^ tt^ height «n be obtained by multiplying the porion heiglit by I -i/S. 

o obiamiog the doired height ii i Kdc lerss ^ than min*. 
B widene Dubois fo^nd for Ngandong I a capacity of ,.45 only 17 cc. 
dffFercn f«m my calculation. f„r Ngandong Vi. which he coLidU a 
tcmalfl fwhac in his apinjon Ngandong I h a maJe). ht finda fofi? a dif- 
itrtnee of uKHiC cc* * 

I would still femajlc thai mrihods of ralculadjiir the cmnbll t^ipaciry 

this nfethS 

mm.-and how often this is ihn ca« with 
diffc^t mvKOButcms-wiU gti-e a diffetei.ee of abom jc cc. i„ the capacity. 

encmess of the method of Froriep by cwnpatiiW 
the calculation of the RhodeaLm rapacity with the meas.irrd X 


f 





PiJ^TF, XXVI-NgiHnii>ng ikull VI in nnmw urietit^iccd on 

onginaJ+ 
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skulls of Hmm toioensis Is thus aljout 140 cc., an avcmgc amount 
among fossil and recent imn. 

TTie cranial capacities of //, solosnsts males and females agree 
remarkably well with those of the most primitive of recent man, 
the Australian aborigine. The shape of the endocranial casts, 
however, is very primitive. Tlie brain specialist, Ariens Kap- 
pers/ who could study the endocranial casts of Ngandong I, IV 
and V, considers the general shape even more primitive than 
that of Neanderthal man. HLs conclusion is; “Taking all to¬ 
gether, there seems no doubt that of all endocranial casts hJth- 
erro available, the Ho 7 m soloetisis group belongs to the most 
primitive, approaching in some respects the Smmthr&pm cast.” 

So we have found that the cranial capacity of H. soloensis is 
considerably less than that of Neanderthal man and the endo¬ 
cranial casts indicate that the shape is more primitive, two im¬ 
portant diflferences. 

As in recent man the maximum breadth of the Neanderthal 
skull is rather high on the skull; on the Ngandong skulls it lies 
lower and a little above chat of ShiiiJttbTOpiiis, a more primitive 
feature. 

The temporal bone has a strong disparity compared to that of 
Neanderthal man. Here the mandibular joint shows distinctlv 
simian traits; the glenoid cavity is so shallow that Its deepest part 
lies level with, or below the mid-point of the ear passage and an 
articular eminence is only just visible. On the Ngandong skulls, 
how^cver, the articular fossa is deep and reaches up almost to the 
level of the roof of the car passage; In front of it is a well marked 
articular eminence to which the condyle of the jaw mounts, 
when the mouth is opened (Plate XX\^I), This is the typical 
modem human form of the joint. The tympanic ptarc in Nean¬ 
derthal man is also simian; that of H. soloensis k much bigger 

•C U. Ariens Kappen, “Tlie cndDcnnial casra of ihe Ehiingsdorf and Homo 
solocnsis stulk." J, of Aiml V. LXXJ, p, [. Oci. ipjd. 
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with a sharp criest that divides it into m'o parts, an anterior with 
a convey and a posterior with a concave surface.^® 

The direction of the long axis of the elliptical poms actisticus 
extemus Is neither fonvard as in Neanderthal man, nor back¬ 
ward 25 in Neolithic and modern man, but about venical. The 
processus mastoideus of Ncandenhal man is small and has a 
sunian tratt^ that of /J. soloeTtsis is a real pyramidal process, quite 
as in modem skulls. The distance of its apex below the Frankfnn: 
plane is, in skull \ I, 3 j mm,^ w'hereas in Neanderthal skulls the 
measurement is much Ics, varying from 15-15 mm, (in the 
young man’s skull of Le Moosricr, about 21 mm.)” and in skulls 
of modem man, 15-3 5 mm,” The length of the mastoid prooe^m 
H. ^oloensh skull is thus far above the limit of Neanderthal 
length. 

In connection with the strong torus occipitalis and the well 
developed places of attachment for the muscles on the nuchal 
area, wc may assume a strong neck and 3 poise of the head not 
unlike that of Ncandenhal man. But this poise must have beeu 
otltcnvise more like that in modem man. The foramen magnum 
lies more forward and so the head is better balanced. The central 
angle (angle berween brcgma-basion and glabella-lambda lines) 
that in Neanderthal skulk is abduc 80^ (La Chapelle So®, Le 
Mousticr Si")” is in skull Ngandong VI B8®, thus nearly as in 
reamc man (90"). In this regard there is again a great agreement 
with Rhodesian man, in which that angle is 89". 


piibois { Racial Idmdtj' of Ftomo Soloensis Oppenoonh [iiitlmlniiiF Htmw 
modiokvncnsB von K«mgt«-atdl md Sinanthropus pckinensls fevidson 
Black. Proc. Kon Mad. v, VV«. Ams^ ,934 vT 39. 00. 10) see in die 
^^paiuc poruo^ the ,^5 condusii e jproof of the racial iden- 

^ of H, ffl/enmr and Smti^bropUf petinmtti, wKNe Weidenreich, on die 

rs 

.91 Eisxcidicbm Mflischcr. von Lt Atointicr." 

p. Discoveries rdaiag to the .Antif^uhy of Man.” 1931. 

“Hans Webcrt, Op. cit^ p, us, 
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Considering the above mentioned features of the Ngandong 
skulls, we must conclude that the structure of these skulls has 
such modem traits that the resemblance with Neanderthal mnn 
is only seeming. And yet considering the only limb bone found, 
a right tibia, the characteristics of it will strengthen this con¬ 
clusion. 

The tibia has been found in the same eicavation—I have made 
four excavations at Ngandong in different parts of the terrace, 
but only in one have been found human remains—as the skulk and 
in the same stramm, so there is no doubt that they belong to¬ 
gether. This tibia is not short and robust like that of Neander¬ 
thal man, but rather slender, and the shaft is particularly straight. 
The proximal end is badly damaged, but there sdll remains a 
small area of the medial condyle, so the retrovemion can only be 
less than in Neanderthal tibiae, perhaps about to“* The length 
between the upper surface and the lower point of the malleolus 
is 365 mm., the front-to-back diameter towards the middle of 
the shaft k 19 mm., the bone is mcsocnemic, A peculiar feature 
is the absence of the sharp crest, the crista anterior; in its place 
k a small rounded anterior surface. In the mid-section across the 
tibia both sides are convex, the medial mote than the lateral. 

Estimating the height of H. soloensis from the length of the 
ribb we obtain by using Pearson’s formula a stature of 166.3 
cm., if the tibia ivas that of a male, and 16 ( cm. if it 11*35 that of 
a female, IVith .Manou™er's formula are obtained nearly the 
same figures, viz. 165.; and 163,4 cm- So we sec that H. soloeasis 
was taller than H, neanderthatenxis, the male of Fcmiasie being 
about 160, the female 145 cm., and the man of La ChapeUe-aux- 
Saints w-as not more than 155 cm.“ 

But if H.'Soloetish does not belong to the group of Ncandcr- 
tbalcis, where is he then to be placed? To consider this it is de- 
” M. Boiilfi. Op. crt., p. 135. 
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anble to Wk for ioiodter forai cha Jm givo, u,r same dHoilo- 
and that has as many traits io cxinunoi. with the Neandooi 
iuUsi a skuU of which the affinity till now « as doobtfuh via. 

n 07/10 rbodesiensis^. 

HrdJicka gives the following opinion:« “It is a most remarkable 
sf^imcn of which the age, provenience, histoi>* and nature are 
snU anthropological puzzles. Morphologically rhe skull is fre¬ 
quently associated now with the Neanderthal type of Europe 
Th« may be fundamentally correct, but only to that extetit. In 
ijs det^Ied characteristics the specimen in some respects is in- 

fenor m others superior to anj^thing kno^vI, as yet of the Nean¬ 
derthal man: 

and again: “It is not a NTcandcirhaieri it tepnsenis a diffcient 

r^cc, a ddrerenc variety*” 

Keith** also considers the Rhodesian man as different from 
Neanderthal Alan and places him, “at or near the base of the 
stem which afterwards branched into all t^qies of modern man-^ 
bOTtfo Krpienj^livmg and extinct.”*^ 

The discovery of the Ngandong skulls has been a treasure 
trove for it elucidates the nature of the mysterious Rhodesian 

k proves that the Rhodesian skull is not a casual variant but 
belongs to a distinct kind of man. 

In my first publications I proposed to unite ff, .^toeTisis, H. 
rhodestensts, H. ->JMdisksnsis, all ptoto-australian forms, bto a 
septate subgenus, ]^^^mhT<,pus, but-^and I completely agree 
with Dubois that they all belong to this groui^that name was 
not w ell chosen and it is better to drop it. Yet wc have in Uoiua 

Rhodesbn T , b writes “SpIo AIw and 

though lUscovercd ut Soi«h v.iuch dpsely neseniblcs Solw 

.& .pwfa zs k7;"dS'SS;v' *' “? pr™ 

thr odiu hiuTan specieid*^ ajsoiict ifipra 
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soloensis the oJdesc at prraenc knot'll representative of Hothq 
fapicTif fossitis. 

There is still one thing to ronark, viz. that the culture of H. 
sohejjsfs is different from that of Ncanderrhal man. Together 
with the skulls 3 big collection of fossil animal bones has been 
gathered among which are many pieces tliat must have been 
worked by man. 

A striking difference between the rvv'o civilixations is that the 
Neanderthal civilization is characterized by stone implements, 
that of Ngandong by implements of bone or stag honi; the only 
stone implements found arc some stone balls of andesite, well 
known from European and South-African Mousterian sites. 

The most impOFtanc objects are bom pickaxes, andcis that 
have been roughly broken at the second branch, while the point 
of the first branch has been cut away so that a sharp section is 
obtained. This is quite different from what proceeds by rubbing 
along trees. Such implements arc known from the Northwest 
European mesolithic and younger civilizations. In another spcci- 
nien the first branch has been cut away obliquely and thus an 
object is obtained that can have been used as a cudgel. With a 
third kind of working, a small piece of the first branch is saved 
and then split, probably with the intention of fastening therein 
a stone axe. This implement resembles a neolithic axe of the Lake 
of Ncuch^tel in Switzerland, 

The many broken pieces of bone with sharp edges that c.xclade 
a long transpoiT by river, give the impression that these bones 
{true of a great many long hones) have been broken to pieces 
intentionally to obtain the marrow. But aniong those broken 
bones arc several that have been shaped into weapons. 

The artifacts from Ngandong appear to be of a young civiliza¬ 
tion and do not agree w'ell with the primitive shape of the skulls, 
but it must be kept in mind that with the certainly older Smm- 
rbropur also many bone and horn implements have been found. 





Early Man 


360 

From 3 short description by Breoil,^ one may conclude that the 
implements of antlers and long bones have a great lesembbncc 
to those of Ngandong bur arc found there together with quattt 
implements. 

Yet tliere is not much knowTi of the old prehistoric eastern 
civilizations. Those of Chou ICou Tien and ^gandong, one 
found shortly after the other, are valuable contributions and 
they give the impression of an independently dcvelopii^ civiliza¬ 
tion in the Far East, which Is nor in accord with the contempo¬ 
raneous civilizaticins in Europe. 

Bieuil. “Le Fcti et Jlniiuscri^ dc picrre, er (Tos dutf h rasoncQC do 
Shuntibroitut » Chou Kaii Tien." L'AuthinpolDgic, c 4^ 
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In Japak there has not yet been found any vestige nf prtmlrive 
m2n of the PaJeolithic age (Old Stone Age). Wc will have to 
w^k for eventual discoveries in the future. The first vestiges of 
man appear in the Neolithic age, vk. the New Stone Age. We 
have found them everywhere, everywhere wc meet with shell 
mounds. 

The New Stone Age in Japan may be divided Into A or Pre- 
Japanese and B or Japanese proper. A is of the aborigines of our 
country^ the Ainu, Pan-AInu; B is the age of our own ancestors. 
The stone age of oui ancestors begins with the prehistoric and 
is followed by the protohistoric and historic ages- 

In the stone age of A man lived on hunting and fishing. He 
was a pit-dwcUer and made stone and bone implements. He was 
specially skilful in uialong pottcryt eardrenware and hun^an 
figures of clay. These figures give us an idea of the costumes and 
methods of clothing; w^e recognize the way of making up their 
hair and of adorning their clothing. Judging from the w^ay they 
dressed they resemble the Eskimos, Alcutes, Chukchee, Kor¬ 
yaks. Like these they also tattooed their facts. Specially note¬ 
worthy is their use of the bone harpoon in the Eskimo way. 
Moreover their fire drill is the bow drill. 

Summing up, it may be said that the mode of life of Stone Age 
A seems to be d^at of the Arctic Culture man belonging to the 
Palco-Siberians. My studies have led me to believe that Hok- 
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kai'do, Chishima, the Bering Strait and America belong to this 
Stone Age A. Therefore a compararive study of these regions is 
of the highest importance. 

Stone Age chat of our ancestors, is indmaceJy related to 
Korea, Manchuria, eastern Siberia. Their stone implements and 
poTterj^ show great resemblance. 

In conclusion may 1 express my earnest hope that American 
Archaeologists and Anthropologists will lend their help to a close 
Md comparative study of die remnants of Scone Age A. 
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